: 
Straight sleer 


Thre amazing instruments — the gyro 
horizon and the directional gyro — 
help to give the American bombardier 
his big moment. Both are designed by 
Sperry Gyroscope, and built by Sperry 
and Fisher Body. 


In precision flying, these delicate indi- 
eating instruments help a pilot to keep 
on his designated target. In blind flying 
or night flying they help him keep the 
true course to his objective. 


Precision beyond anything ever attempt- 
ed by Fisher is a “must” in their manu- 
facture. Rare and special skills are neces- 
sary every step of the way. 
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Craftsmanship gave us the answer, just 
as it gave us the answer to bomber, tank 
and anti-aircraft gun problems, 


Craftsmanship has never yet let us down. 


And today you y be certain that as 
long as there’s a micrometer and a micro- 
scope left in the world, our men will do 
their best to give their brothers in the air 
a straight steer — by Fisher. 


“Sure | helped make that 80,000,000 mile 
road test of synthetic passenger car tires” 


says Aetna Welfare Nurse 


HERE'S HOW HUNDREDS OF LEAD- 
ING COMPANIES AND CAR 
OWNERS JOINED IN MAKING THE 
GREATEST AUTOMOBILE TI 
ROAD TEST OF ALL TIME— 
MONTHS BEFORE PEARL HARBOR. 


‘One morning three years ago this 
Aetna Life Insurance Company 
nurse noticed a new kind of 

on her car. test,” the m 
tenance man said. “Those tires 
are more than half synthetic 
Ameripol.” So she drove them 
and made her report. And hun 
dreds of other passenger car owa- 
ers did the same thing—testing 
these B. F. Goodrich tires for a 
toral of 80,000,000 miles. 


Today we're making tires in 
which 99% of the natural rubber 
has been replaced by “GR-S” 
synthetic from government plants. 
And the experience gained in that 
first test has helped us to make 
them dependable, high-quality 
tires. 

Some of these tires are now 
available for car owners who 
qualify, but most of our synthetic 
rubber production is still needed 
to supply our armed forces. The 
“rubber crisis" is very real—and 
very present. So it's still patriotic 
fo save your present tires—and 
norto drivea single needless mile. 


A few of the many companies that 
helped make this test 


Goo. A. Hormel & Co. 
Kellogg Company 

New York Telephone Co. 
Pet Milk Sales Corp. 
Reilway Express Agency 
Secony-Vacuum Oil Co. 


Sern 
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Gonoral Baking Co. 
Gulf Oil Corporation 


BUY THE BATTERY THAT 


Why not let the experts help 
chart your course when you 
buy your next battery? 

A million-mile, trans-ocean 
flying record has just been 
established by a Pan Ameri- 
can Clipper equipped with 
Auto-Lite batteries. Auto-Lite 
batteries, too, are specified for 
service with our fighting 


IS THE CHOICE OF EXPERTS 


forces in tanks, half-tracs, 
jeeps . . . wherever depend- 
able power counts most. 

Make sure you get the 
longer life . . . the extra power 
you need today. Make your 
next battery an Auto-Lite— 
specified as original equip- 
ment by leading automotive 
engineers. 


TOLEDO, 1 AUTO-LITE BATTERY CORPORATION 0110 
‘Manvtocturing Plants ot: Niagara Falls, Indiapolis, Atlanta, Oakland, Oklahoma City, Torosto 


BACK THE ATTACK 


WITH WAR BONDS 


AUTO-LITE 


The “Millon Mie” 
Pan-American Clp- 
erases AUTO-LTE 


a 

sitio 

tres have bot Shy 

sce 

a eS 
‘AUTO-LITE 
‘AUTO-LIFE 


Yoo can increase your “fire power” on the production 
front—and increase your chances for prosperity in tomor- 
row's victory-world—by enrolling right now for a low-cost, 
short-term War Course with the International Correspon- 
dence Schools. 


L.C.S. War Courses are not just textbooks—they are « 
combination of profusely illustrated texts written by rec- 
ognized practical authorities and edited specially for home 
study. Lessons are examined by members of the 1.C.S. 
staff of trained teachers, whose methods are approved by 


leading educators. LEARN MORE— 
Find out now how simple it is to get sound, practical TO PRODUCE MORE— 
1.C.S, training in a short time, at surprisingly low cost. TO INSURE YOUR FUTURE! 


Tho coupon will bring you complete information, without 
obligation. Mail it today! 


SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES 


FOR MEMBERS 
HELPING TO TRAIN AMERICANS FOR VICTORY pec 


BOX 7663-K, SCRANTON 9, PENNA. ARMED FORCES 


Gentlemen: Please send me (without cost or obligation) full information 
regarding the Special War Course which I have marked X: 


DAccounting (Gas and Electric Welding 
3 DHigh Schoo! 

8 Drafting Oindustri 

DiArchitecture 

GlAviation Engines 


Di Moe 
[)Managing Men at Work 
Mechanical Drawing 
Mechanical Engineering 
Mold Loft Work 
GMotor Boat Navigation 


DPlastics 
BForemanship DiPlumbing and Heating 
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A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


PUTTING THE PRECISION 
IN PRECISION BOMBING 


UR bombardiers’ boast that they 

can “bit a pickle barrel at 10,- 
000 feet” is backed up by a mathe- 
matical and mechanical miracle. 
When a bomb is dropped from a 
plane traveling 200 miles an hour, 
miles above the earth, it is a job for 
an Einstein to figure just where it 
is going to land. Good as they are, our 
Lombardiers are not expecied to be 
mathematical wizards, Their amaz- 
ing skill in picking off enemy fac- 
tories, rail yards, and military instal- 
lations is due to the wonderful tool 
with which they have been provided 
—the precision bombsight. You may 
have wondered how this Axis-beat- 
ing instrament works, An article in 
‘our December issue will explain the 
complicated mathematical problems 
involved and the ingenious mechan- 
ism that solves them, 


eorron. . . 


++ 4 4 Charles MeLendon 
ASSISTANT EDITOR . + 


Arthur Wakeling 
+, Harry Walton 
ART EDITOR sw eee Carsten Grande 


EDITORIAL ASSOCIATES: Fred O. Newman. 
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Jock 08 jean Ackermann, Frank 

jowsome, 


ART ASSOCIATES: Stewart Rouse, William 
lyn Cooper. 


Patrick, Samuel Dukler. 
PHOTOGRAPHY: W. W. Mot 
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She Still Has “The Voice With A Smile” 


War traffic keeps her busier than ever but she manages to 
keep calm and pleasant. 


She still has “The Voice With A Smile” even when the 
lights are thick on the Long Distance switchboard and the 
circuits are crowded. Even when she has to ask you to— 


“Please limit your call to 5 minutes. Others are waiting.” 


That’s to help everybody get better service and you couldn’t 
ask for a better reason than that, 


BELL TELEPHONE SYSTEM 
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WILL YOU 
BE READY... 


When the 
Air Age Comes? 


yz can be ready to enjoy the 
coming air age and fly your own 
Piper Cub . 
yourself now! 

Take aviation subjects at night 
school, study aeronautics at home. 
Then, when peacetime comes, see 
your Piper Dealer and learn to fly. 
He can solo you with as little as 
eight hours of dual instruction in a 
Piper Cub. 


. . if you prepare 


Send Today for Your 
“HOW 10 FLY” Booklet! 


16mm. SOUND FILM 


struction of a Light 
‘distribution point 
‘Audio-View 


eviees, Penn 


PIPER 27 


POINTS THE WAY TO WINGS FOR ALL AMERICANS 
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Coming Next Month 


GUN POWER will make history when the 
Allied grand fleets force a showdown with the 
elusive Japanese Navy. The big rifles that 
speak from the turrets of our men-of-war are 
the most powerful instruments of destruction 
ever used at sea. Arthur Grahame tells how 
they evolved from the simple brass tubes that 
were the first naval artillery, 500 years ago. 


MOSQUITOES have been bad in Berlin lately 
—not the kind that can be shoed away with 
@ spray gun, either. They're nasty little 
British fighter-bombers made almost entirely 
of plywood and capable of hauling a trouble- 
some amount of explosive at  fighter-plane 
speeds. William S. Friedman tells you what 
you want to know about this scourge of the 
Nazis. 


THAT POSTWAR CAR of yours—what will it 
look like, and how will it perform? When the 
automobile manufacturers get into production 
on new models, we can expect many radical 
changes. An article gives you a preview of the 
automobile of the near future—its design, 
power plant, and the comforts and conven- 
iences it will give the motorist. Don't miss 
this glimpse of the highways of tomorrow. 


INVENTORS ARE EXCITED over proposed 
changes in our patent laws. Legislation before 
Congress would substitute “compulsory licens- 
ing” for the absolute control now enjoyed by 
inventors over their discoveries. You'll want to 
know the facts about this controversy. Would 
the proposed law remove the incentive that h 
made Yankee ingenuity proverbial throughout 
the world? 


STEEL IS THE STUFF that will win the wa 
We hear a lot about guns, tanks, and ships, but 
they all go back to this raw material. To show 
you what steel is and where we get it, Alden 
P. Armagnac takes you on a tour of the flaming 
furnaces of “Victory Valley” on the Monong. 
hela, one of the great steel-making centers that 
feed the “Arsenal of Democracy.” 


WHEN YOU USE A LADDER, be sure it is 
the right kind. Personal safety and good work 
both require it. If a ladder is just a ladder to 
you, it will pay you to read up on the subject. 
A practical article describes the different types, 
from the lowly stepladder to the long extension 
job, and tells which is best for each purpose. 
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NOW! A NEW CARTOON CHARACTER 
FOR HOME PROJECTOR OWNERS! 


Never before seen in 8mm. and 16mm. movies! 
Now! Kiko—funniest cartoon character yet— 
comes to your screen in fast-action movies. Wait 
until you see the children’s glee at watching him! 
Here's new pleasure for every projector owner! 
Give the joy of “Kiko” films to your own fam- 
ily...to other projector-owning families! They're 
new! They're fun! They're something to own! 


their best! Pole vault 


this movie now! 


Smm. 50 ft. 


LOW/| 
COST iigmim: Con 


Par Sac! Vémm, Sound-On-Film 17°30) 
1 


Bups.. 


Name. 


“TRACK MEET THRILLS” 
A thrill a second! Champion 
track men performing at 

1 Broad 
jump! High jump! Discus! 
Hurdles! Other events! Own 


new youn'20  Chicacs, 


Please send FREE “KIKO” Catalog. Also Castle's new FREE De 
Luxe Film Catalog. 


8 RIOTOUS SUBJECTS YOU CAN OWN 


1."The Big Fight” 5. “Ostrich Troubles” 
2."Cleaned Out” 6. "On The Scent” 

3. "The Foxy Fox” 7. “Danger On Ice” 
4."Hail The King” 8. "Red Hot Rhythm” 


FoTerrytoons, Ine 


FIELD BLDG. RUSS BLDG. 
SAN FRANCISCO, 


Address 
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Tae French have a proverb—“The more things change, 
the more they are the same.” How true that is of Midwest Radios! Once 
we counted satisfied Midwest Radio owners in hundreds of thousands . . 
in every part of the globe. Today, we have only one customer—America’s 
fighting man. But you'll find him, too, in every corner of the world—and, 
by his side, radio or electronic equipment, built by Midwest, giving him 
the same dependable performance that for 22 years has made Midwest 
Radios an international favorite. 


When Victory is won, a new era in radio and electronics will 
open for you who have been forced to stand by while a greater 
need was being served. What this new era will bring, it would 
be foolish to conjecture. But, of this you can be certain—Mid- 
west will be back again with highest quality radio receivers, 
and with Factory-To-You savings of up to 50%—as always! 


MIDWEST RADIO CORPORATION 


partment 59-E CINCINNATI, OHIO 


8 Buy Wer Sevings Bonds end Stomps regulerly. 


FREE on your request i 
accompanied by 10c in stamps 
or coin for which we will send 
you a War Savings Stamp. 
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Every drafting board is a battlefield across 
which move tanks, guns, planes and ships. Every 
new weapon must pass through this design stage 
before it reaches production and moves on to the 
literal fighting fronts. 
Learn now to fight as a trained draftsman and 
help your country while you help yourself. 
Freedom to pick your own battlefield in fight- 
ing for success in lifeis one of your great heritages 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


TRAIN AMERICANS 


HELPING TO 


BOX 766 


Without cost or obligation, please send me booklet 
the course before which I have marked X: 


TECHNICAL AND INDUSTRIAL COURSES 


€ 
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Herein 
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House Planning 


as an American, And in choosing the drafting 
board, you know that big, well-paid jobs are 
to be won there. Thousands of successful men 
made their start in just that way. 

Many of today’s draftsmen will be among 
tomorrow's leaders. You can learn drafting—at 
low cost—by studying an I. C. 8, Course in your 
spare time! Mail this coupon today and you're 
getting into communication with a real future, 


SPECIAL 
TUITION RATES 
FOR MEMBERS 
OF THE 
‘ARMED FORCES 


FOR victory 


SCRANTON, PENNA, 


and full particulars about 


Miecsiturey DR. R. Bection Foreman 


ICC Signalman (y fetegeration 
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Vital Jobs Like These MORE RADIO TECHNICIANS 
Co ro era. NOW MAKE $50 A WEEK 
rie THAN EVER BEFORE! 


T will send you a sample Lesson, “Getting Acquainted with Re- 
ceiver Servicing,” to show you how practical it is to train for 
Radio at home in spare time. It’s a valuable lesson, Study it— 
keep it—use it—without obligation! Tells how “Superhet” Re- 
ceivers work, gives hints on Re- 
ceiver Servicing, Locating Defects, 
etc, 31 illustrations, And with this 
Lesson I'll send my 64-page illus- 
trated book, “Win Rich Rewards 
in Radio.” It describes many fa 
nating jobs Radio offers, explains 
how N.RLL. trains you at home for 
good pay in Radio. Get both 
by mailing Coupon! 


geveral 
for any 
month, 
creased, I hag 
‘Peaas Ave., ¢ 


y Extra Pay in Army, Navy, Too [/ 


5) 
singel OP 
Learning Radio helps 3-7 
re take MUCH 


HIGHER PAY 
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You Build These and Other 
Radio Circuits with 


There is a Shortage of Radio Technicians. 


Be Ready to Cash in on Jobs 
Coming in Television, Electronics 


Many Beginners Soon Make $5, $10 
w eral aoas sles 


Wiha’ few months you can be ready to run Your own Spare Time 
hoo. “nt the Hadioe of'your frends and Aelatbors—get eld while 
marina 


START NOW Toward Radio's Rich Rewards! 


GAL -ORNERATOR 


"et aad" eapariment 
farpeees. Sloe eaters 


Goon For oie ante, FREE 


‘anny fascinating jobs adio 
fom ‘aim 


‘an eavelope oF pasted on pen 
STE SMITH: President, g Mr. J. F. Smith 
NATIONAL RADIO INSTITUTE, Washlogten-0, D, C, 


Mail me FREE, without obligation, your Sample Lesson and. 


Dept. SMPS 
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44 
Ae the Powers 04 the Universe 


OD GEOMETRIZES,” said an ancient sage. 

Within the straight line, curve, and angle— 

and their combinations—exist the forces of crea- 

tion. These secret symbols contain the mysterious 

laws of the universe. Upon their right use—or the 

neglect of them—the success or failure of every 
human enterprise depends. 


Have you a desire, something you wish to ac- 
complish in life? Put your finger on a dot. In 
whatever direction you move your finger from the 
dot, you have made a beginning. Thus a dot is the 
symbol of one—or a beginning. Your desire then 
is also symbolized by one. If you follow the proper 
method or way to accomplish what you want, you 
have arrived at point two. Whenever these two 
symbols are brought together—the idea and the 
right way—you produce point three—the success of 
your plan. Success, therefore, is symbolized by the 
three equal sides of a triangle. 


In planning your personal affairs—business, do- 
mestic, or the welfare of your family—do you use 
a Cosmic formula? Do you determine whether 
your acts are in accord with Divine truths 
eternally expressed in symbols? does 
the circle represent completion? Why is it 
said that a man is on the square? These 


TH E ROSICRUCIANS, AMORC 


symbols are used by astronomers and scientists to 
prove the physical laws of the universe—why don't 
you apply them to the problems of your everyday 
world? Learn what symbols, as powers and forces 
of nature, you can simply and intelligently use in 
directing the course of your life. 

Let the Rosicrucians (not a. religious organiz 
tion), a world-wide brotherhood of learning, reveal 
to you the symbolism of successful living. 


Let this GIFT BOOK Explain 


If you want to prepare yourself through under- 
standing for the greater rewards of life, write for 
the fascinating free Sealed Book. It explains how 
you may receive this age-old wisdom. Use the 


coupon below. 


Scribe YA. K. 
THE ROSICRUCIANS, 
San Jose, California, U: 


SAN JOSE, CALIFORNIA, U.S. A. 


Give me 
and V'll prove I can 


ANEW MAN! 


"M “trading-in" old bodies for new! 

I'm taking men who know that the 
condition of their arms, shoulde: 
chests and legs—their strength, “win 
and endurance—is not 100%. And I'm 
making NEW MEN of them, Right now 
Y'm even training hundreds of soldiers 
and sailors who KNOW they've got to 
get into shape FAST! 


Only 15 Minutes a Day! 


‘Are you ALL MAN—tough-muscled, 
on your toes every minute, with all the 
up-and-at-'em that can lick your weight 
in wildeats? Or do you need the help I 
can give you—the help that has already 
orked such wonders for other fellows, 
everywhere? 

All the world knows I was ON 


‘Among all th 
CE a atmctord ant Meant onere 9 
skinny, ‘scrawny 97-1b, weakling. And men? ONLY 
NOW it knows that 1 am the holder of STANDS OUT. That 
the title, “The World’s Most Perfectly Charles Atla 
Developed Man.” How did I do it? In every part of the 
Bow ant work miracles with the bodies Charter Atlas te fom 
of other men in only 15 minutes a day? America's Greatest Builder of 
The answer is “Dynamic Tension,” the Mev.” Thowsands upon thou; 
amazing method I discovered and which development’ inte la eayebig 
changed me from a 97-pound weakling ands!” 
into the champion you see here! And now that the call ix for 
In just 15 minutes a day, right in the ™€" capable of helping Ameri~ 
privaey of your own home, Tm ready {@) meet and conquer any m 
{o prove that “Dynamic Tension” can anal emergency, many thou 
lay’ a new outfit of solid muscle over Feady tu thelr cosminne deny 
every Inch of your body, ‘Let me put and. Wavy)” are calling “pon 
new, smashing power into your arms Charles Atlas’ to 
give you an armor-shield build Fd kind of 
of stomach muscle—strengthen your legs jafiy wenger fi 
into real columns of surging stamina, I¢ 
lack ‘of exercise or ‘wrong living has | Sean 
weakened you inside, Tl get after that 


condition, too, and show you how it feels MAIL THIS COUPON Now! / ; 
Tells You How to Get lareah 


FRE! Famous Book thi --<--= 
@ Body that Men Respect and Women Admire 


My book, “Hverlasting Health and Strength,” tells you 
exactly what “Dynamic Tension” can do. And it’s packed 
with pictures that SHOW you what it does. RESULTS 
it has produced for other men, RESULTS I want to prove 


CHARLES ATLAS, Dept. 111 
S12 EASE ora Sk. Now York 10, N. ¥. 
the proot that your system of “Dina 
ive me’ heaithe, husky body and big muscular 
Welopment. Send me your free book: "Errtaste 
ing Hratts and strength 


it can get for YOU! If you want to learn how you can ac- Name oe 
tually become a NEW MAN, right in the privacy of your own iad 
home and in only 15 minutes a day, then man!—get this 4 Address 

coupon into the mail to meas fast as your legs can get tothe y dui 


letterbox! CHARLES ATLAS, Dept. 111, 115 East 23rd St., 
New York 10, N. ¥. 
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See | 


More GOOD JOBS in 


IDRAFTING| 


in AIRCRAFT and other War Industries! 
for Draftsmen Are 


creasing! ...Read the 

i want-ads for proof of this 
urgent demand. | 

ee Genk, ith inca “rat 

\ OST Warts Chtags Tone anaes 


= 


‘The War Product 
for Aircraft Draftsmen, 
tural Draftsmen, Elec 
Draftsmen, The Draftsman 


on program has increased the demand 
‘Machine Draftsmen, _Architec- 
1 Draftsmen, and ’ Structural 
Iways comes first on any new 
project in manufacturing and industry—peace or wartime. 


The Draftsman—“The Key Man 
in War or Peacetime Industry 


No new machines can be built, no airplanes constructed, 
no bridges ‘or buildings erected, no. ships or submarines 
launched until the draftsman has completed his work 
Real immediate opportunities exist in. Drafting—the pro- 
fession upon which all construction is vitally’ dependent. 
Drafting is clean, interesting, well paid work. Steady em 


ployment. Investigate today’ what Drafting offers you! 

jelp your country in a vital War production job on the 
important Home Front—and help yourself to a well paid 
job in Drafting. 


Learn in Spare Time,—at Home! 


(or at the College in Chicago) 


With our easy. step-by nd the tools we furnish), 
you can learn in your spare time at home. Convenient terms, To 
roy oYou Hoy easy to learn ralting by the Chicago 
ech Method we'll send you a Trial Lesion FREE. No charge 

this lesson either “now of 
r. Send & post card or the 


TRIAL LESSON 
Send Coupon 


CHICAGO TECHNICAL COLLEGE 


Occupation 
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AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


AT THE SAME TIME 


Belore you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT... THE KIND THEY 
CANNOT DO WITHOUT .” 20 you can AD- 


VANCE RAPIDLY Since 1929, Curtiss-Wright 
thas boon specializing in modern and pr 

gressive training for Aeronautical En 

Master Aviation 


and date of birth 


<URTISS (y WRIGHT 
TECHNICAL AS |, INSTITUTE 
ee 


GRAND CENTRAL AIR TERMINAL 
Glendale (Los Angeles Co.) California 


WAR OPPORTUNITIES 
for YOU in 


ACCOUNTING 


‘War needs call for many new bookkeepers and ac- 
countants at good pay. Taxes and government regu. 
fations demand many extra in government offices and 
in industry. Enlarged plants need more. Also, many 
Present accountants are being called to the armed 
Services. This opens unusual opportunity to women 
‘and to men not subject to military call. And this op- 
portunity will continue after the war is ove 


SS a i San wae 
ses tar eee ea a 
tena pecr pam faerie area 


secountants over 4000 CPA. 
‘raining is condensed, practica 
Sructon staff of fallcume CPA 
Short course or full accountancy course. Free place: 
rite today for free 48-page book- | 
ite today for free 48-page = 

Jet, “Accountancy, the Profession / ? 
That Pays.” It describes the. op- 

erjunitice and requirementaot th 


"Accountaney, the Profession That 
‘and {nformation about 


(City and State... 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Inetitution 
Dest. a18358 ‘cHIeAGO, LL. 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven 
tion. ed 


patent rights now, so they will have new and attract 
and sell for civilian consumption as soon as the war is over. 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inv 

tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many i 
that inventors constantl 
‘sketches, ete, are neces 


to apply 
and wit- 

jure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
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Sailors Had an Easier Way 
of Doing It in 1897 


ON pace 72 of your August issue, you give 
a vision-range formula that has been worked 
out by the Clipper captains of Pan American 
Airways, The formula is to multiply the 
square root of the plane’s altitude by 1.225, 
the result being the 
distance that a pilot 
can see. Some time 
around 1897 I read 
an engineering 
handbook that said 
something to this 
effect: “Any intelli- 
gent officer of a 
ship knows that the 
square root of 1.5 
multiplied by the 
height of the eye in 
feet is the distance 
of the visible hori 
zon.” Ihave experi- 
mented with both formulas, and I find that 
they give approximately the same results— 
only I think that the older one is easier to 
work with and to remember. T've remem- 
bered it for over 40 years.—W, H., Cranbrook, 
B.C, Canada. 


§ qUESS THAT WL 
HOLD YOU, 
You_sKY 


Perhaps Recent Jap Reverses 
Are Responsible 


‘Tue uerrer of M. L. H., of Levering, Mich. 
in the September issue, may have been in- 
tended as a humorous contribution to your 
Readers Say columns, but it does not alter 
the fact that water that is allowed to drain 
undisturbed from a bathtub or similar con- 
tainer, will always swirl counterclockwise. 
Naturally, if a person puts his hand in the 
swirl and swings it around clockwise, he can 
reverse the direction of the swirl. Incidental 
ly, here is a question I would like to put to 
M.L. H. If he should ever travel south of the 
Equator—in the South Pacific area, for ex- 
ample—he will find that draining water al- 
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ways swirls clockwise. Perhaps he can tell 
me why?—G. E. B., Niagara Falls, N. Y. 


Hearty Approval of P.S.M.’s 
Two-Purpose Back Cover 


Has axyoNe ever complimented you on 
your back cover, which makes such a handy 
marker for reading? If no one has, allow 
me to. I find it a special convenience, and 
sincerely hope that you have no intention of 
discontinuing this feature. I have been tak- 
ing Porutar ScieNce for more years than I 
care to remember. I start at the front cover 
and plow straight through it. I invariably 
enjoy every issue—G. M., Dover, Fla. 


A Good Steer—Straight 
from the Manufacturer 


THe auricue on page 129 of your September 
issue covering the adjustment of our auto- 
mobile steering gear was naturally of great 
interest to us. We should like to point out, 
however, that to eliminate end play in the 
roller shaft of the Gemmer gear, the adjust- 
ment should be made with the steering wheel 
in mid position, as when driving straight 
ahead. The design of the Gemmer gear is 
such as to permit adjustment for wear in 
the center of the worm without causing 
binding either side of the center. If adjust- 
ment is made either side of center, however, 
the gear may bind in the mid position. Any 
backlash at either end will cause no trouble 
because the gears are under thrust when in 
the turning position —G. B., Gemmer Manu- 
facturing Co., Detroit, Mich. 


A Torpedoed Midshipman 
Gets Us Right Side Up 


Wns reading through the July issue, T 
noticed in your article, “These Are the Badges 
of Courage,” that your photograph of the 
three-striped Torpedoed Seaman Bar is up- 
side down. The light 
blue stripe, repre- 
senting the sky, 
should be at the top. 
and the dark blue 
stripe, representing 
the water, should be 
at the bottom. The 
red stripe in the m 
dle stands for the 
action encountered 
I've checked this 
carefully so that I 
am pretty sure that 
T've got it right. At 
any rate, that is the 
way I wear the one that was issued to me.— 
Cadet Midshipman W. A. P., U.S. Merchant 
Marine Academy, Kings Point, L. 1, N. ¥. 


You're perfectly right, W. A. P.—and 
thanks. All we can say ‘is that we're glad 
we at least got the red stripe in the right 
place.—Ed, 


IT'S TOUGH To HAVE TO 


POPULAR SCIENCE 


118 MOST ACCURATELY machined ro- 

tating part ever built—although 
apparently in balance to the naked eye— 
may be out of balance. 

You can’t see the unbalance . . . even if 
‘it’s there. 

With the rapid development of high- 
speed machines, the need for locating and 
correcting unbalance in rotating parts has 
become vitally important—if you want 
smooth, vibration-free operation and 
long life. 

In 1933, scientists in the Westinghouse 
Research Laboratories tackled this prob- 
lem of quickly and accurately measuring 
the static and dynamic unbalance in rap- 
idly whirling masses—both symmetric 
and asymmetric. 

Through painstaking study and experi- 
ment, these Westinghouse research en- 
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You can’t 
see if... 
but it’s there 


gineer: overed a totally new principle 
for balancing rotating parts of every shape 
and form . . . the “Dynetric Balancer.” 
Today, the Gisholt Dynetric Balancer 
... using Westinghouse electronic equip- 
ment .. . is solving the most difficult bal- 
ancing problems in many war plants. 


With this machine, vibrations as small 
as twenty five millionths of an inch in 
crankshafts, armatures, turbine rotors, 
propellers, and countless other whirling 
parts are located and measured in a mat- 
ter of minutes, or even seconds! 


Westinghouse Electric & Manufactur- 
ing Co., Pittsburgh, Pennsylvania, 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Buy Wor Savings Bonds ond Stamps regularly. 


A Lost Poem Finds 
Its Author 


I wave just noticed in your “Readers Say” 
for July a letter from Captain A. R., of the 
Royal Canadian Air Force, Lachine, Quebec, 
concerning the poem, “A Gunner's Vow,’ 
which appeared on page 118 of your April 
issue, The captain is quite right about the 
author's initials be- 
ing G. H. H. The 
author's full name is 
George Henry Hard- 
ing—and I'm very 
proud to be able to 
tell you that he is 
my kon, He wrote 
the poem in August, 
1940, at the time he 
was training to be an 
air gunner. He was 
later made a pilot 
and then grounded 
Decause of airsick- 
ness. He is now a 
radio operator in the R.C.A.F. The poem, as 
it appears in your April issue, is incomplete. 
It has a first stanza which goes as follow: 


If I must be a gunner, 
‘Then please Lord grant me grace, 

‘That I may leave this station 
With a smile upon my face. 


I am quoting this first stanza for you with 
the thought that those of your readers who 
enjoyed the poem as it appeared in your 
magazine, and who possibly have made copies 
of it, might like to have the poem in its 
entirety—Mrs. G. H., London, Ont., Canada. 


ME AND KIPLING } 


Five Sons Keep Ma 
Hep to Jeeps 


Wuew the war is over we shall see the 
jeep doing more work in civilian life than it 
Wid in the service. It is bound to be a vital 
machine on farms, in logging camps, in oil 
fields, and in mining districts. In metro- 
politan areas it will be every busy business 
man’s first aid to success. P.S. I have seven 
sons—five in the armed forces, and two about 
to enter. That's why I know so much about 
Jeeps.—Mrs, W, M. F., Cleburne, Tex. 
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We Fielded This One 
Without an Error 


In THe article, “Big Leagues Get a War 
Baseball,” which appeared in your July issue, 
you state that A. G. Spalding & Bros., make 
all the baseballs used in the major leagues. 
Yet in the photograph in the lower right- 
hand corner of page 47 you show a National 
League ball with Spalding’s trademark and 
an American League ball with Reach’s trade- 
mark. How about that?—B. B., Greensboro, 
N.C. 


Very simple, B.B.—Spalding uses two 
trademarks: one for the National League, 
‘one for the American. The balls are identical 
—awith, of course, the exception of the trade~ 
mark.—Ed. 


We Didn’t Mean to Be 
So Tough on Boules 


In wooKiNG over the January issue of your 
magazine, I noticed in your article entitled 
“Synthetic Jewels,” that you have given the 
‘Mohs hardness of aluminum oxide boules as 
93. As director of research for a company 
engaged in the manufacture of abrasives and 
refractory materials, I have reason to believe 
that this figure is incorrect. I know that the 
boules are hard, but I don't think they are 
quite that hard.—R. C. B,, Niagara Falls, N.Y. 


Yow’re right, R. C. B, The figure should be 
9.03. Thank you for calling the error to our 
attention—Ed, 


For Old X-Ray Negatives 
—Alcohol in Moderation 


Ir s.a. K., of Nash- 
ville, Tenn., whose 
letter appeared in 
your August issue, 
will wipe his old 
X-ray negatives 
with a cloth that 
has been damp- 
ened with ordinary 
“rubbing” alcohoi, 
he will find that 
this thoroughly 
cleans the film. He 
must be careful, 
however, not to 
douse the cloth too heavily with alcohol, else 
the gelatine base is likely to become mushy.— 
T. J. L, Minneapolis, Minn. 
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THE 


TOUCH OF 


TOMORROW 


IN THE PLANES OF TODAY 


Heroes’ Alma Mater 


elves masters of 


Our airmen have proved th 
anything that fie 

When you hear of their exploits you wonder 
how such skill, such devastating dexterity could 
acquired in a few brief months. Surely, these men 
must have been “born to the blue.” 

Yet the plain fact is that 
thousand ever flew a plane before the war. Each 
and every one had to be trained—thorooghly and 
quickly. 

In their training, the Fairchild PT-19 Primary 
Trainer with “fighter” characteristics is their fying 
school. 

This staunch little 


arcely one in a 


hip is ideal for the rigorous 
acrobatic program prescribed in primary training. 
In the words of a yeteran pilot-teacher now at an 
Army flying school: “It is unnecessary to caution 
a student or to warn him about excessive speeds in 
-outs or dangerous positions while he is flying a 


each him to do 
slow ralls, snap rolls, 
coordina: 


PT-19. We simply go ahead 
every maneuyer in the 

Immelmanns, loops, half rolls, invert 
and turns, vertical reve 


tion exerci 


spins, and combinations of these. The P1 
certainly ‘take it.’ That is the best confiden 
builder ever invented.” 


From behind soda fountain and plow, office desk 
and ivied walls, after a short intensive training in 
the PT-19, the most daring and expert flyers the 
world has known have d, After six hours 
training in a PT-19 it is not unusual to solo Army 
students who have never flown before. 


nee of 


As a constant check on the perform 
broad, 


PT-19's, on the American mainland and 
the reports of a corps of specialists written 
field, enable our engine 

home to keep that “touch of tomorrow in the 
planes of today.” 
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Learn to do. more vital work for America’s 
war program. In 12 short, busy weeks in the 
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PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
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revolutionary changes in peacetime production of thousands of products. 
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It's easy to find out about Plastics training. To get details and outline of study pre- 
pared By Specialists, and about the school that has helped thousands to success 


during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this easy 

step, the sooner you will ME - STUDY TRAINING SINCE 1897 
reach your goal and reap the QQecea= —————e 


rich rewards. r 
AMERICAN SCHOOL OFFERS > f Take This First Easy Step 


COG AL ULE CHECK, CLIP AND MAIL COUPON NO 


IN MANY SUBJECTS “ L 
You ho have not completed high ij | AMERICAN SCHOOL, Dept. 6-46. Drexel at S8th, Chicago 37, I 
school of ba ed vocational train= 1 then soigaton, beam send FREE and postpaid, bulletin and detals 
ing in college, and who eannot spare > ot the subjecta checked. 
Ueto goawey toschool,can complete | DPLASTICS ENG'R CAccounting and 
your edueation in your choice of many J Gasteigeration 5 
tubjects. Several of these are listed in = 
the coupon at right. Check the subject 
in which you are interested, fill in your J | Cautomos 
name and address, clip and mail the << § cAvistion 
coupon today at Biviation 

a! op 


AMERICAN SCHOO! 


Dept. 6-446, Drexel at s8th Street, Chicagoa7 I 


Occupation 
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HERE IS YOUR SUCCESS CHANCE 
BEA 


RADIO-ELECTRONIC 
\ TECHNICIAN 


SPRAYBERRY TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 


‘Auide from future consider 
IMMEDIATE, possiblities In Radio. duti 

emendous! Best of all. 1 

‘Hhrough my ‘uick, ‘practi 


is beginning of Radio. You can't get 
ects across in such a cleat, imple 
tind remember. I take it easy for You to learn 
ir and Installation Work..." ..by practical, pro 
me ‘Tested "methods. I teach ‘you’ iow “to” Uatall andr 
Hiectronle Bauipment, and ive you the Broad fund 
ciples 90 ‘necessary aa n background 10. matter 
Rio ‘You "wish 0 specialize in. Soon. you'll be a 
‘one of the nation's Radio 

‘ ork. OR. if you 
‘atten. draining “will help 
Derry training ean €o for you 


JUST OFF THE PRESS! 


“How to Test and Repa 

jedio Sets Without 

YOURS FREE these Meters’ 
TWO VALUABLE | 

\ BOOKS! 


Developed in the 
Berry Laboratory: this i 
fructive voluine tells 
about an amazingly ‘sim: 
Pls gis amictent method 
Radio. trouble-ahoot 
ing jtnd. repelr ‘without 
ase sof regular equipment 
made scarce due to war. Send 
this FREE book now walle 
apply. lasts and’ along 
eT wil’ send you a 
c big’ FREE boot 


SPRAYBERRY ACADEMY OF RADIO 
Gas: University Place, M. Wa. Washington, (9) B. C- 

rush iy. FREE copics of “HOW te TEST and RE- 
ERRSHADIO GETS withoct METERS” aad “ROW to 
Mite MONEY in RADIO" 


Name Age 
1 Address 

0 +» cst i nim cache’ epic 'sh Boca pieces "77°" 
Meanne= osecee = 3 


Buy War Savings Bonds and Stamps regularly. 


DRAW for MONEY 


Be An ARTIST! 


‘Trained Artists Are Capable of Earning 
$30-$50-$75 A WEEK 
Time to 
itable Art Car 
 ltretng and plant te at the 


Away 
johin, EAHTOOMING a in ONE 


fcourses service-and 
Jou in Art Bt 


WASHINGTON SCHOOL OF ART 
Srudio T311-F, 1115-15th Stu, NW. 


ENGINEERING 


DEGREE IN 
27 MONTHS 


‘expenses. Enter December, 
repealing 


COLLEGE 


A FROLIC aval 
FOR THE GENTLEMAN 


Here indeed is Reading 
for Pleasure. THE 
PLAYBOY'S HAND- 
BOOK is a clever, chi 


ful, sly collection of 
American Humor at its 
best. It's a man's book 


just’ like hunting Isa 


man’s sport. Ranging 
from the sublime to the 
ridiculous, it featur 


such exhilirating cw 
sa a8:— 
‘Just_A Freud; 
Jack’ Haniey 
ce 


Cat, by 


fia Breokt, 'A'Peipe 70 Hollywood, by’ Krank ss 
a ‘by Stephen Moore, 


Stories, gags and 


Yan; The Aft Of Persuasion, 
plus, other” articles, 
‘Do not deny yourself the enjoyment of these 
frivolities. The price is only. $1.00, the pleasure a 
Mail" the “coupon now! 


‘cartoons, 


thousandfold. 
1 KNICKERBOCKER PUB. Co. 1 
1 10 Greenwich St, 

1 
1 


05 of DBOOK," It's 
e 


industry . . . hel 
to turn out fighting planes and jeeps and bombs and tanks? There's a big de 
mand for men and women plastics technicians to fill important war industry 
positions . . . and if you start your training now—at home—you may qualify 
for a place in this vital pare of the war program. 


LOOK TO THE FUTURE 

Even more important is the question—what will you do when the war is over? Will 

you be among those fighting for jobs that may no longer exist? Or will you be well ow 
way to 4 permancutly profitable carcer, or established in your oun business, with 


Plastic 


our personal post-war plans on a sound knowledge of plastics. This country is 
ia the Plastics Era. “The future of the plastics industey is s0 rich that some pre- 
dictions seem exaggerated and fantastic... but the fact remains that plastics have proven 
themselves and the production of airplanes, autos, furniture, radios, trains, 

ing. electrical appliances and equipment, machinery, tools, and hundreds of other 


products 
CHOOSE YOUR FIELD...Enter it thru PLASTICS 


You should be able to see 


LEARN AT HOME 
Make your increased hours at home pay you dividends. You ean easily fit into your 
spate time your training for a career in plastics. You won't need 10 lose one minute 
from your present work....simply devote a few hours each week to enjoyable home 
study, like thousands of other men and women are doing who are helping their coun- 
try while helping themselves. The Plastics Institute course is an easy, practical tested 


sade 
‘expe 
teen well 


the Hine 30 ie method which will help ft you for this promising and interesting fekd.-and if you 
fon amy en are with plastk, ic equips you for stvancemens Duriog the atire coat 
worthoh REP, your training ed by men well known in the plastics industry, in which they 


have been recognized as authorities for years 


TIME IS PRICELESS—ACT NOW! 
Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of 
the large FREE, illustrated booklet, the "World of Plastics.” It is crammed with valu- 
able information about plastics, cells about the new plastic airplanes and other uses for 


AMERICA'S ORIGINAL 
INDUSTRIES TECHNICAL INSTITUTE WaEnicA’s ORIOMA 


1220-D Chenin Bldg. 626-D LaSelle-Wacker Bldg. 194 
New York Chieag. 


lastics Industries Technical Institute 
126-D La Salle-Wacker Bldg., Chicago 

~))/ Gentlemen: Please send me the book let “World of Plastics” and information 
*4) on your training program. I understand there is absolutely no obligation, 


Name. as _ _Age. 


Street 


City —_ State. H 
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a world of sound 
through a MAICO 


‘Small, light ond eaty to wear, yet enobler 
hhard ‘of hearing person to carry on normal 
converiation at 20 feet—to hear even @ whis- 
[per with loud noites cushioned. 
friend oF your own 
in hearing. Ne 


IN MANY BRANCHES OF 


AVIATION 
“rain in Miom: 


This is the day of unequalled oppor- 
‘unity in aviation, IF you have the right kind of 
training. You can get such training in beautiful 
Miami and build career in one of the world’s 
fastest growing industries. Choose the branch 
of aviation in which you want to make your 
success. Embry-Riddle can train you for an | 
important, big-pay job in that branch. Check, 
fill in and mail coupon AT ONCE for 24-page 
booklet of valuable in 


Malco 
Vacuum Tube 


provides 90% of America’s precision 
heoring text equipment. Choice of ear 
physicians, hespitols, universities, cline 

ines, U. 5. Army ond Navy. 


sting, Scr 
feing, Elestronics, aviation, Marine 
Radio taunt thoroughly. 

ring course equiv 

fllshed 1874; 


m7 ae TLUSRATED COME BOOKLET wets wt che 

adores 0 eet snp set 

MON Ey Pec cea rete 
Sov tsen h ref 

EY Facaieened Send Cash, Stamps or Money Order. 
GRATKO. Dome BI Gon SOE FeO nee Ton 


Embry (% Riddle 


School of Aviation one ORAFTEmEN ~~ 
MIAME 30, FLORIDA Mtecturing ae) bute Bs 


Dept, 9: Please send me in- mee we 
ontaining at Embry-Riddle, 


] Instrument Technician ©) Aircraft Mechanic 


ae, os eit al fer =e at 


Address, 


ERs oat al 


 Encollment 


Learn Profitable Profession 
0 days at Home 


JOKE BOOKS 12,7 | 


TREASURE NOVELTY CO. 
ip _72-8th Ave. Dept. 1411, N.Y. 11, MY. | 


rn 8 hgh a 480-1100, wesiy aftr t few weeks home Wain 
om te | Eiedicat Sor” thtropsa wo further “capital 
Pic Mice esicaee. ao | ceded. no goods to buy. sith peat, Writs for tree eat 


RADIO TELEGRAPH 2 wane SETS 


=) fe auares! 


Wr FLasnes: 


Get into “RADIONICS now 


Leam 


INDUSTRIAL ELECTRONICS 
TELEVISION & RADIO — 


How you can qualify as a Technician 
in the fascinating field of RADIONICS- 


including Electronics, Television & Rad 


today, National's training covers all phases of Radi- 
onics. You learn by following fascinating lesson assign= 
ments, based on practical shop-laboratory methods, 
Instructors give you the same fundamental training 
that you would receive if you were actually in the school, 
It's an amazing extension of resident school training, 


TESTED HOME TRAINING 
BY PROVED SHOP-FIELD METHOD 


‘National Schools has trained 
duates hold top positions in 
Unlike ordinary corre- 
's Radionics Course is based 
uutine training, 
'y text books, fas 
erimental Assignments are pro- 
1 with you. After the first fow 
d to repair Home Radio 
ter Communications and Sound Syst 
alize it you have practical knowledge of the 
countless Electronics Controls and how 
d to Industry. When you gr 
accept a job that should pa 
you are now earning. This is a real 


Out of the War is emerging the Age of 
Electronics, with immediate opportunity for 


you to enter America’s new Industry 


Radionics is a general term embracing 


Industrial Electronics, Television and Radio. 
Electronics for harnessing the forces of Industry 
‘Television to bring the world's sights into the 
home, Radio with revolutionary impr nts— thousands of men. Ma 
these’ are developments that tute a tremen- 

dous field, You can project yourself into this 
mighty field, You ean become part of it. You 
earn good pay as a Radionies Expert, with 
pendence insured during and after the war, Whe 
the war ends, Radionics will boom even faster than 
now, But you can't successfully enter this fleld 
unless you have TRAINING. Let's speak plainly. 
You have the desire and you realize the tremendous 
future of Radionics. But you lack training. So 
here’s the way to get into Radionics. 

Schools train you right in your h 
always in the lead. As industry adva 
offers training to fit. This was never more true than 


NATIONAL SCHOOLS 2/ 204 Angeles 
presents HOME TRAINING 1 ravionics erecta omrnt at 


gn RTT 


more than 38 yes 


on. shop-practice 


oh, all shout Radt 
alle setthaue 


TRAINING 18 BROUG 


MEN OF ALL AGES 
TRAIN TO 
SERVE AS 


‘Sound Ensineee 


NOVEMBER, 


gome_new development in 
National's instructors are 
Study each new. invention ‘and Wwelgh 
tages. ‘The Course rellects this Upto. 
checking so that you as @ student get the 1 
first. The more time you can devote to this train 
ing the sooner you graduate. ‘The Course. is 
Keared to your needs. You keep your present. Job 
‘while learaing. Many’ students, soon after earol! 
ing, earn extra pay by servicing neighbors’ Fadio 
Seti and working in established Radio Shops. ‘Many 
Students are men who have siready devoted years to 


+ FREE RADIONICS BOOK & LESSON + 


Wi a 
| ADDRESS. ———— 
Vem ae 
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ENEWS S 


Increased production 
means 


MORE JOBS for MACHINISTS 
and bigger pay for men who know their work 


preseason es 
practl thods. you need to ad- 
Vanee in machine shop work. ‘Take advantage of the other 

experience as found in books, to solve your prob- 
Jems,” therease your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


© volumes—2368, pages—2516 Illustrations 
(A combined home-study course and reference library) 
‘Thur brary 


rahe 


‘ndvance himselt 
No money down—special price—easy payments. 


EXAMINATION COUPON 
KEY a. yh 


ELECTRICITY i 


‘© AUDELS HANDY BOOK OF ELECTRICITY 
Foe Engicers, Electricians Seadenta ana all intere 
ay toed eet A packs epled, rely 
1 and practical iturin, Ey 
to understand. A teluble aur 
thority anda handy. belpee 
tint answers your questions, 
© INSIDE TRADE 

INFORMATION ON 
‘The Rules snd Laws of Electrice 
{tysMinterance of Machipery= 
ACC and D.C Meter Armoe 
ture Winding snd Repair-Wire 

fog Digna’ Howe Lighting 
Power Wiringe-Cable Splicing 
Metere=Batterea~Tranafornes 

s Bievators = Electric Cranes 
Raawarentie-Sioy Phat 
GpleeRefeeratsin= Alt Cov 
honing-O Berncro-Aie Come 
ressore--Welding, and many 
Ken “Apri explined = 
‘Nvssasseance for yours simoly 

fi be 


(tae ot Sena ance 


Eneteree 
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Do You Make 
| Mistakes in English? 


FREE moon. ON ENGLISH ,,..23*,,2 


ont Parise, seoM 


REFRIGERATION 


raises 


! Piles—Fistula Facts 


122-Page Book—Sent FREE 


Do you suffer pain, torture and broken health of 
neglected Piles, Fi pr related rectal and colgn 
i Write today’ for FREE Book, 
Th feary’ Clinie, fi71 ims Bivd., 


4 Painting-Size PIN-UPS 
Reproduced in Tru-Life Colors 
4 BEAUTIFUL GIRLS, 
TRERRRSGH The Sehine Git 
cabmibisieecne ae 


GET ALL 4 OF THESE 


oy 


DIRECT FROM THE ARTIST 


mite of Gores Potty 
"alonlly bortrared fw 


ie a pltaren fo 


| eee nliarter 
etonce perry 

1228 Mound avenue 

Racine, wisconsin 

t GEORGE PETTY 
zat Meand Ave, Rasoe, Wit 
Tenclose $2.0 Money Order () Check © Cash for which i 
please send to che address below I set of 4 Pety Gils 


1 
1 
1 Name. 1 
1 
1 


a 


4 aed tia RADIO LESSON! 


ACTS ABOUT 
RADIO KITS 
OME MOVIES 


105. RADIO 


and ELECTRONICS 


You be the judge! 
build futur 


ce for yourself how we hel 
in one of America’s most ex 
g opportunity fields-RADIO 
TRONICs “How aicky, thoroughly 
51'S way... . How DeForest provi 
THREE ‘major home craig adv 


Deron 


you wi 
Cane Ae, SPEER ott tomar «od job tn the 
great RADIO INDUSTRY... «How we 


ou to a Beer income in «his Billion Bole, ld 
‘with ng postwar future in 
Radio, Peace-time “Radar and 

of the “ELECTRONIC 
end for Our big, free book, “VICTORY. 
FOR’ YOU" plus a FREE SAMPLE RADIO 
LESSON-TODAY, 


YOU BUILD YOU STUDY WITH THIS 16 MM MOTION 
AND OPERATE PICTURE PROJECTOR 
THIS 5-TUBE RADIO RECEIVER DeForest's Training provides 


you with (1) modera, loose-leat 

1d SCORES of other fascinating projects at home, Assignments prepared under 
such as a SHORT WAVE RECEIVER, an ELECTRIC the supervision of DR. LEE 
EYE CONTROL, an AVIATION BAND DeFOREST: (2) the use of a 
RECEIVER, etc. DeForest’s handy ‘genuine DeVRY projector and 
System” enables you quickly, easi instructive, movie films to help 
arrange your parts, Work out 133 practical you get a vivid understanding 
‘experiments. Get valuable Radio experience. of Radio's fundamental: 3) 

ail coupon for jete details. FREE! the use of standar 

ay bean nhac aes ri ASSEMBLIES and PARTS 10 
Provide valuable “LEARN 


DEFOREST’S TRAINING, INC. BY DOING" experience, 


2535-41 N. Ashland Avenue, Chicago 14, U.S. A. 


LET THEIR EXPERIENCE GUIDE YOU 
Pm 


- es : oes 
es tt a, wt ur showing ie 


a FRE ir 
PICTURE Prase send Sesto TORY FOR HeLa = i 
ahustrated me Mave TH 


Radio Electrica Auther- 
iy, Dr. Lee Daerest se 
" mepcation 
DeFOREST'S TRAINING. 
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SUPER 
STRENGTH 


THROUGH THESE 


EASY STEPS 


‘ADD INCHES 
TO YOUR BACK, 
CHEST, BICEPS: 


He 


SUPER POWER 
CRUSHER GRIP 
“Moulder of MEN” 


WITH YOUR ORDERS 
SUPER POWER 
HAND GRIPS 


DOUBLE 
MONEY 


BACK 
GUARANTEE 


a, Grbe, ay “nim, only’ $1.98 
Samplons 


postage, strength 
Bo. Rush nwt 


MUSCLE POWER CO., Dept. 6211, 
P. ©. Box No. 1, Station X, 

New York 54, N.Y. 

Send, me. the Super, Strength Crusher Gri 


as described. I will 


ay te powtmiat only 4:68 pits Postage. Also enclose the Super 


SOwer Hand Gribe five with my ofder 


Name. 
Adaress. 


(SPECIAL) “it you, arp aboard ship or outside the U.S. AL 


please send money’ order for $2. 


Buy War Savings Bonds and Stamps regularly. 


Cartoon Home Movies 
Are ALWAYS Funnys 


=e RABBI 


Screen several OSWALD RABBIT ani- 


HOLLYWOOD FILM ENTERPRISES, INC. 
6060 Sunset Bivd., Dept, 116, Hollywood 28, Colif. 


Artistic pins, rings and emblems. 

Finest quality, Reasonable ary ata 
romn Ste up. Weite today. D6 

‘Metal Arts Go, Rochester, W. aed 


WARMONY 
Success 


The Dennison Handy Helper Says: 
“PLAN TO BUY U.S. WAR BONDS 
AND STAMPS REGULARLY 

«+. AND STICK TO IT” 
Dennioow 
‘GUMMED LABELS STICK TO IT, TOO 
SBaETH oda cx. eases 


HELLO, SON. ‘COME IN, DAD. 
SPENDING THE Ly (1 Was JUST 


EVENING AT YOUR) READING THIS 
WORKBENCH AS) AD OF THE 
USUAL? NORTHWESTERN, 


SCHOOL OF TAXIDERMY, 
TT SAYS THAT MOUNTING BIRDS 
AND ANIMALS IS A GREAT HOBBY 


"| Prera, son, 150 wow] 
Friar thar Santen wn 
Ae we ees otc 
one een are 
Ness cae: Veron weave 

oes 


TF ITS As INTERESTING 
"AS IT SOUNDS, IM AT. 
LEAST GOING TO INVESTY| 
GATE. AND 1 COULD suaE| 
USE SOME EXTRA MONEY| 
RIGHT NOW— ALICE WANTS) 

‘ANEW DRESS AND. 

TD LIKE A NEW. 
ET OF 


NOT SO BAD FOR 
A BEGINNER. THERE'S 
ALLAMP THAT WILL LOOK) 
DANDY IN MY DEN. 

GUESS TLL ASK DAD 


GROUP 15 ONE | MADE 
FOR GREEN'S SPORTING 
GOODS STORE FOR A WiN- 
DOW DISPLAY. 50 FAR. 
THIS MONTH IVE BOUGHT 
THOSE THINGS | WAN 

AND MADE HV WORK BENG 
DAY MEAN Extra $68— 
JUST FROM TAKIDERMY. } 


WHY BOB, You 
CERTAINCY ‘DID 7 
TAKE UP TaxXiOERMY) lif 
IN EARNEST, DION'T, 
Youp——e fl 


1 SURE DID. I'VE 
MADE AND SOLD A 
BUNCH OF BOOK-ENDS, 
MIRRORS ANO SO ON 
TO HUNTERS FOR 
THEIR DENS. AND FUN?) 
SAY DAD, TAXIDERMY'S. 


‘THE GRANDEST. 
inte WORLDS 


Hi 


J AND | NOT ONLY MOUNT 
(qroswies tor oTnea cborTe 
| Hen,'eut fount My Best 

ONES FOR THE DEN HERE 

WRY DAD, | NOW GET Twice 
| Pasitncn'rdn raem ay runt 
|| iNest Geto To. ‘YOU wouLd 

(308 fF You LeaRNeD, 
1 ees pe 
7 SOUNDE 
GREAT, ON. 
Wel 004 


vas 2 


Fun—Fascination—Profits 


Be a Taxidermist. 


Save Your Hunting Trophies 
pn tuff) 3 tly your valk 
tatu expertly 


fail coupon NOW: 


just a FEW shells obtalns 2 FEW DUCKS, and 
With ‘TAXIDERMY, you will have the grandest 
Bunting season EVER. Taxidermy is ‘fine be 
Yond description for MEN AND BOYS. Be one 
Br" our 300,000. students. We invite YOUNG 
‘MEN, boys, ‘youths. 

‘Bat your trophies and have them too’ 


Mail Coupon 


card (0 obligation on your part. 
Poe" Beautital Books” wits, hunireds. of Eetradcing 
Pictures is Free 


Northwestern School of Taxidermy 
3398 Courtney Bidg. Omaha, Neb. 


All Secrets Revealed. 


Learn at Home 
Wild Game Not Needed 


game-birds, 
‘Preserve them just 
beara at home by them 
fon with nature's art. 


Pete eta Ge 


bate g konpa uments 
ieee te fai a a 
Hess cae = 


LEARN TANNING 


Fit en oar 
sn sneha wake 


OccUPATION. 


REFERENCE. 


7 Days FREE TRIAL 


Costs You h bert to Examine 


Amazing New 3 Vol.set of an y 


REFERENCE BOOKS 1 
ce”. 


PRACTICAL 


Now She Shops 
Cash And Carry 


Without Painful wvalty 


Many sufferers relieve nagging backache quickly, once 
peer, dlacover that the eal cause of their trouble may 


bevtired Ehdner 
‘The kidneys are Nature's chief way of, taking, the ex- 
cess acids te out ofthe blood. They help moet 


Deople pass about 3 pints 
EWhen disorder of iiiney function permite polsonoas 
er, to remain in your blood, it'may cause naggin 
Tackache, rheumatic pains, lee pains, lows of pep an 
energy, wetting up, nights, swelling, Puifiness under the 
Sven. headaches and diszinous 


High School Course 
at Home 


(Go.as rapidly ax your time and abilities permit. Course 
‘Silvan te melaene net work nrenaret tre 


lasagna the cours exer 


Add a Language 
To Your Assets 


by LINGUAPHONE 


WANTED 
1000 High School Seniors 


TO COME TO CALIFORNIA TO ENROLL 

IMMEDIATELY IN THE AERO TECH 

COMBINED AVIATION AND 4TH YEAR 
HIGH SCHOOL COURSE 


Moke the most of the next twelve months by finishing 
your fourth year of high school at Aero Tech where 
you con combine with it aircraft mechanics oF engi 
neering studies. Even though you may be back in high 
school, if you act now, you can still enroll in these 
GAIN A FULL YEAR OF AVIATION TRAINING 
You will be doing for more for yourself and your coun 
try by combining your last year in high school with 
aircraft mechanics or engineering. Whether you go 
into military service or war industry at the end of your 
training, you will possess. technical qualifications that 
will raise you above the average of others and open 
the door to specialized assignments 


MIG ScHooL 
APPROVED ino'avintron COURSES 
State Certified and CAA licensed instructors super 
vise your high school ond avietion training. When 
succeustully completed you receive your High School 
diploma in addition to your Certticate of Awerd cover. 
ing your aviation course. If you combine the High 
School ond the Moster Mechanics Courses you would 
then be eligible to qualify for CAA. Airplene’ ond 
Engine license 


ONE AND TWO YEAR ENGINEERING 
YOU CAN EASILY TRANSFER 
IDEAL LIVING IN CALIFORNIA 
sta Win fhe Sade Weare Cosme ye 
UR OPPORTUNITY! iejoy comforts legis nblesine 
BOOKS of All Publishers for 3 Eset ond reel Lcompaneenths. 
Boo! 


ITALIAN POLISH 
SPANISH NORWEGIAN. 
Speak PORTUGUESE FRENCH 
Se ) russian GERMAN 
JAPANESE 
or any of 20 other languoges 


Quickly, easily, correctly by 
LINGUAPHONE Ear-Eye METHOD 


This omazingly simple and delightful woy to 
learn to speck ony of 29 languages in your 
‘own hom work of 150 of the foremost 
language teachers of fomous universities. 

You merely LISTEN to the voice of notive 

ichers. Your EYES follow the text and illu 
trations ... and before you are aware you are 
Fepecting the questions and answers os notw. 
rally ax speaking with a native. 

Endorsed by educational authoriti 
phone is used by Army, Navy, Flying, Signo, 
Medical Corps and other services; by 14,000! 
schools, colleges and by more than one million 
home-study students. Do not confuse 
phone Ear-Eye Method with ony other 


‘Send for FREE book. Coll for FREE Demonstration, 


LINGUAPHONE INSTITUTE 
58 RCA Bldg. + New York (20), N. ¥. + Cl 7.0830 


LEARN 2x 


YO 


1 


COMBINED WITH 


Practical Mechanies Simplitied 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Rood, Los Angeles 26, 


4 details and enrelim 


2 ee oe 2 a ee ah we 
[TTT9 Completedetaits..mailcouponTOOAY! ps \ath rer high schol 


uae ee. a ws “AGE, 
[PEE eehante Sted Noize | staeer, 
Name - cry... 


NOVEMBER, 1943 37 


INCLUDING RADIO 
AND REFRIGERATION 


SPANISH 


FRENCH, GERMAN, OR ITALIAN 


Big opportunities awaiting Americans who speak Spanish. 


Only 15 Minutes a Day 
THOUSANDS lave fund it the mos fascinating, mos sai 
(oc BLEASURE AND BUSINESS NVESHCatE! 


Sent o on5 Days Approval 


ie Cortina Short-Cut 


tells just 
what a ‘want to know u 
Geet 


The 


ation—your booklet, 
ia (mark) 
DD Kalian 


Please send me free—without oblis 
Cortina Short-Cat.” Tam intereste 


D Spanish =) French D German 
Name 
Address. 
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Mechanically Inclined Men 
HOME APPLIANCE 
REPAIRING 


America’s War Made 


Restriction of manufacturing has meant th 
Earner macitee wear ead" ping 
cleshers, washing machines, motars, welding. mickle, plating, 

ping a steady. daily stream of dollars a 
Buliaing ror themselves @ permanent profitable busin 


No Previous Experience Needed 
‘The ability to hold and use a tool plus an ambi 


Boney inal that you hesd'to Wecome a successful Repair 
Shop Owner. 


Full 


Work ax many how 


New Course Tells All 


feceee nee a taht aes MPa aa 


me or Spare Time 
fou want, 89:00--86,00 an hour often 


‘ag law that 
lckly’ pay for 


Repdlodas for Yor complete FREE literature onhow 9 


fet starved, 


CHRISTY SUPPLY CO. 


|» Chicago 


SHORTHAND in % 
6. WEEKS AT HOME 


Tce 
30. 


tere 
Herr WY. ing 


The SUPER SYSTEM 


intural Physica 
Sealttana"etrenethy "Send tor 
booklet “Bullding A “Better 


ivi ‘Vey Lew Govt 


274 mal 


HARRY GOOD, 3261-8 WATSON RD., ST. LOUIS 9, MO. 


Getting Up Nights 
. Makes Many Feel Old 


Do you feel older than you are or suffer from Getting Up 


zines, ‘Swollen 
frequent passages? 
to your health and 


temic Kidney and Bladder troubles—in such cases Cyatex 
physician's prescription) usually gives prompt and Joyous reliet 
by helping the Kidneys flush out polsonous excess acids and 
‘wastes. You have everything to gain and nothing to lose in trying 
Grates. An tronclad guarantee atures refund of your money 


” Cys tex oy pectaes oat 


‘Tuy satisfied, Don't delay. Get Cree 
Melos Flush Kidneys das. 


tex (Bise-te) fom your drugget fo- 
ly 3 
POPULAR SCIENCE 


WHERE OUR WAR WORDS COME FROM: 

means, 

r | g literally, 
leading an a 


——_ 


TRATEGY comes from 

the Greek verb strate 
fein, “to be leader of an 
army.” Both you and yout 
children will enjoy the thou 
sands. of f 


n hook for home educa: 
tion! It tells you everything 
you want to. know "about 
words, 600,000 of them 
122,000. more than in any 
other dictionary. Mail the cot. 
pon today for free illustrated 
oklet of invoresting word or- 
d y bookdealer 
‘Genuine Webster—the 
Merriam dentified by the 
circular trade-mark, G, && C. Merriam 
Company, 364 Federal Strect 
field 2, Mass, 


Advt, Copyright by G. & C. Merriam Co, 


WEBSTER’S 
NEW INTERNATIONAL 


DicTIONARY 
Second E 


TRIGONOMETRIC EQUATIONS qi 
found on TRIG-EASY CHART. All 
through use of wrong equations 

Angles and dimensions accurately determined 


Without Knowing Higher Mathematics 


TRIG-EASY Chart YOU quickly solve 
yma. War Workers! Math Studentst 
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amazin 


IG PAY EARN A RAISE 


IEEDHAM (Trig-Easy) Dept.i-t Culver City, Cal 
,Sit—Enclosed find 50¢ for Trig-Eany Chart and 
structions 


NOVEMBER, 1943 


HAVE THIS STAFF OF 


SPECIALISTS HELP YOU 


PATENT 
IDEA 


N° MATTER How coop : 
your invention may be, the 

commercial value of your patent 
protecting that invention depends 
upon the careful preparation. of 
strong claims covering it. TI 
firm of Registered Patent 
neys has helped and wisely a 
vised individual inventors for 
most half a century. Our staff is 
made up of specialists—men who 
are intimately familiar with those 
particular clas 

vention: h they 
devote their entire time. 
‘The object of this or 
ganization is to secure 
for its 


clients the 


see 
Present War Production 

A GOLDEN y 
OPPORTUNITY he} 


for Inventors 


mate 


&. £, 


Send at once for these Books 


Fight to make, use and sell. 
Inventions adopted now ag 
substitutes for materials and 
‘equipment not obtainable will 
hhave become regular articles 
of our dally lives when the 
Victory is won. ‘The time to 
to protect your idea for 
ediate and future com= 
ialization—te NOW! 


Vl. VA. Grandi 


REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 740-M MERLIN BLDG. 
WASHINGTON, D. Cc. 


Blease send me your books, “Patent Protection” and “How to 
Sell an Invention” without cost or obligation 


wasce__ 


ADDRESS. 
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LET 
Help You 


STRENGTHEN YOUR EYES. 


A Revolutionary Series Of Exercises 


Are you bothered with eye strain? 


ike thousand: 


Ou May relieve overworked, suflering, ured eyes it 
Yow the advice of Bernare Mactaddens” Remember, br 
Jaddem, at 95 ‘years. of age, bas perfect ision—necds ‘no 


flasses? “Now you can know. some of the secrets of eye 
Strengthening he has discovered. 

Encrely”ierent~baned on tevolutionary principle, this 
Complete with easy-to-understand instructions, They'll amaze 
you with their beneficial results 

SOLD WITH AN UNCONDITIONAL MONEY-BACK 
GUARANTEE—ONLY $1.00 

So sure is Mr, Macfadden that after a. short time you 
probably ‘will be able to sce and feel tangible results fr 
These exercises that he offers them to you with 


UR EYES WORTH A DOLLAR BILL | 


To you? 
SEND NO MONEY 
Merely pay the postman $1.00 plus 12¢ postage and han- 
dling ‘charges. Oreil you send. your check or money order 
Of $1.00 with the coupon, we will be glad to pay Pe 


MACFADDEN FOUNDATION, DEPT. 27 
535 FIFTH AVENUE, NEW YORK, 17, N.Y. 


Please send me Bernarr Macfadden's "“Thousand Shift” eye 
course, “Twill pay the postman $1.00 plus 1c postage and 
handling charges. 

T enclose $1,00 (check ur money order) | 
Name 

Address 

City State 


PATENTS 


PERSONAL SERVICE #200 


mt preter to 
ered Patent 


\dg., Washington, D. 


Hon Prof ne 


sZiget the m0 
Wpetcourse, bears 
Bot way for bigs 
Po Fusthe 


the begin 
Gperating oso basis 
the aadere cris only. 


materi es 


HOBART sevos, 


OF ARC WELDING, Box P-1131, TROY, OHIO 


don’t WORR 


Why put up with years of ABOUT 
needless discomfort and 

worry? Try a Brooks Auto- 

matic Air Cushion. This 

marvelous appliance per- 

mits the opening to close, 

yet holdsreducible rupture 

Securely, comfortably—day 

and night. Thousands report amazing results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All’ correspondence confident 
BROOKS COMPANY, 160-C State St., Marshall, Mi 


AIRCRAFT Designing & Engineering 


‘You can learn to design ali 
Home Study Course in Aer 
eering. will prey 


RYAN AERONAUTICAL INSTITUTE 


Inventions Wanted 
Patented or Unpatented 


Inventions can now be 
expense. if you have a 
‘either Unpatented Or patented, write today! 


Chartered Institute of American Inventors 
Dept. 3. 631 Pa. Ave. N. W., Washington, D. C. 


ATENTS 


AND TRADE MARKS 
C.A.SNOWECO. 


Registered Patent Attorneys Since INS 
Write far Free Book and “Crtticnion of 
427 SNOW BUILDING, WASHINGTON 1, 


PATENT YOUR IDEAS | 
SEND FOR FREE BOOK =—> | 
oo Ene 


CARL MILLER, Registered P 
Former Member Examining Cor 


Splendid opportunities. Preparein spare 
time. Easy plan. No 


nye Big 


HOBART TRAINS-YOU 
IW SIX WEEKS. A BIG 


demand for welders will 
continue after the war. 
Start now! 


Costs little 


IMAGINE THEIR JOY 


LEARNED 
QUICKLY 
AT HOME 

T didn't dream 

T could actually 


earn to. play 
without & 
teacher 

when T play 
eople. they 
jardiy. believe 
that learned to 
play so well in 
fe phert i 


What Instrument Would 
You Like to Play? 


name your instrument and we'll show you, how. you can 

Never mind {Fou don't kno 
~don't worry “about 
ever heard about mus 


ii) 
AHTUN AKNNN 


ae bu 


nd’ forget all "you've 
‘io lea 
iands now play who 
never thought they could! Yes, men and. women everywhere 
hhave discovered this” amazingly easy 
way to learn music at home, Now they. 
are enjoying the thrilling saiislaction of 
Playing the piano, violin, ‘00 
phones or other fav ments 
Some of them are pl orchestras, 
and over the radio! teaching 
‘music, ‘making money in spare or full 
me.” And. thousands are” having the 
{ite of their lives playing foe: theie own, 
enjoyment and the entertainment of 
theie Iriends, 


Or Any Other 
Instrument 


WHEN THEY FOUND 


THEY COULD PLAY 
This easy-as-ABC way: 


Mey ot 
oe Myson 
rere todo 
BNE atti can asp 
pee ett 
as fer Pie 
aoe ee oes 

aol eiSiee ase 
peo Bake pet 
Prod 


every: morni 
2]... Okt 
No tedious study and practice, no tiresome exercises, You 
learn’ to play by playing-—start right in with the melody of @ 
simple tune! It fakes only a few minutes a day; the cost is 
{ridling. “Does it sound too good to be true?” Mail the coupon 
and get the FREE PROOF! 


FREE PRINT AND PICTURE SAMPLE 


Fascinating jllustrated booklet answers all_ your questions 
free Print and Picture Sample shows how. method works. I 
interested, just mail coupon, ‘U, 8, School of Music, 811. Bruns 
wick Bldg... New York 10, N. ¥. 
"ietual pusilla” momen on request, “Pictures ty professionel models, 
U.S. scnoot or music 
Six Brunswick Bidg., New York 10, Ne Ye 

m interested in music study, particularly in the inst 
jeated. Please send me yout free illustrated boo 


ment 
i 


Name, 
Address 

Have you 
Instrument. Instrument? 


‘A USEFUL XMAS GIFT! 


AUDELS Carpenters 
and Baliders Guides 


soap 


uareclow to fle aod eet 
1 TartoreHow 


NOVEMBER, 1943 


Psst 


ee | 
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10 ics SLIDE RULE 


ERER 


Simple Instructions 
eal, 


for use! 


Dower igs suite mute» 
to do lightning’ calculations. ‘Divide, 
Sulton find tation 

coupon below for this wonderful 


inch Slide’ Rule FREE. with. Sour 
Sourse! Pull price for course and Slide 
Rule both, only $2.08. Limited quans 
Hist “Rush your order! 
WILCOX & FOLLETT Co., Dept, 311, 
i: =<. 


Mabon Cnlease 18 


‘Sh 25, Swill pay postman 


The Greatest ENCYCLOPEDIA of [/RIrEE Handy OM MITE 


FARMING Piarpacoiee Ohms Law Calculator! 


Ever Packed Into One Volume! 


35 FARM EXPERTS show You How to 
far Ht re 


Figures Ohms, Watts, 
\ Volts, Amperes— 
— Quickly, Easily! 


Solves an: 
\ Ew ret 


7 ZOU gre bankering to enioy the In- 


iadio: Soa“Wiccule Wont 


Send only 10¢ In coln to cover cost 


PAINTING 


Speen unnon 


Bibs Jere SEA SEE at 
| Evy ist Goay 4186, Rode pre- 


AUDELS NEW 


WANDYBOOK 
NOW READY! 


eee 


de ae nor area $2 85 


RAYE BURNS SCHOOL, Dest a8, li 3, panta 


stun etry ab 


institution 


Get This Infor 
Mail Coupon Today. No Obligation 


‘now YOU can sump 
A MIGHTY ARM 


THIS BOOK Shows You 
HOW TO BUILD A MIGHTY 
ARM AND 16-in. BICEPS 


ONLY 25cTO YOU 


Send us ‘some information about yourself If you 
would like to be considered for our post-war or- 
Banlaation. 


THE FYR-FYTER CO. 
Dept. 92 Dayton 1, Ohio 


BIGGER PAY fn 
ELECTRICAL & ‘RADIO 


Ria Ld ‘SENSATIONAL = 


ipa teeter 
Bis 


teal diane 
SEND FOR THESE FIVI ‘AMOUS COURSES 
FORMERLY 35.00 EACH. NOW IN BOOK FORM 
¥ 25c EACH OR ALL 5 FOR 5: 


cok Wah Photos ot FREE 


‘You Mail Coupon NOW! 
STITUTE OF asia ucruee 
NY, Dept. 361 


K sowert 
SEND NO MONEY! ‘220 Filth Ave, We 


Se, Amazing. oer been 


= Age 
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‘ADVERTISING 
WATE-Order or agent aq reaching 1,009, 
nics throughout Unites ‘Stated 318-40, 
inch. Newspes oy list, 
Fatebooks tree. “Chicago Advertising 


GF, 20-8P West Jackson, 
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AGENTS WANTED 

BRET Your Own Bist gor SRE 
Sida, Suen oan bane ena 

a Fe ae cia Se See as 
Ebb, “Mo NORY otters ee 


Beare eames oe, eee 
Busine becxea by world, wide, Eades. 
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Wate awieig zt 
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‘Boston C18), 


‘Washington, 
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U0" vestonal veut: 

ary bree Wholesale 
‘so-kG, Jelfersons 


oa Four Sam- 
its New Yea? 


et parvieinrs 
i Caamark, 120k 


Paes order Tor ney teaational Piae 
Lifetime, Reproductions of any pt 
negative. Amazingly beutiful 


oe Parteor full tim 


‘Service Co.- 


of loved nes. 
feuver,, Goliect. Rondon, box 
Pa 


stock 


agian "stat Later cb, ‘ore, 


x ep a mene 
Spates Pea este ahs 


‘tuto. make, Year. ley. Sig Low 
Fane, Detfolt 

19g TONTTION Supers Se Re 
ooo Join Bt Rew York eS 


‘AUTO SUFPLIES & EQUIPMENT 


ee oes 

ied formation ai00. Pr hes Hares, 

Westby, Wisconsin. 

‘noncorrpelve, inexpensive, 
5 so amp: 


Conn, 
BOATS, OUTBOARD MOTORS, BTC. 


pieprings, unite feetnwtated 
Builds at: esa, ie, (oln}. Hoy 
Boat ‘Biveprint’ con Biatton A-19, Clever 


tur, Tinos, 


TET-WAYS fo make money In Rome oF 
i rl 


‘BODY-BUILDING COURSES 
SUPER, Ju-Jitea—lehining, defense 


aad 
itendy| beat to Tick 
icon 


Home Hy 
of Fechiology, BOX 


GUD ‘Marvelous, color 
nae , 
feardaviles ti 
‘BOOKS, Tull of money-making 
‘deus, fore pee cormation,. Lite 
erature’ free Bay, ‘ib rhied aves: Mont 
Wit Vit 
GREATEST Non-Advertinipe Plan 19 BER 
Pian. Hoffman, 2140 Coy, Cincinnat, Ohio, 
‘SWISS Music Box Works—$1.85 0-82.25, 
Suitable for many novelties. Aersiod 
seanufacturers, 147 West 40th Street, N.Y, 


bontict”onie insite of 


mat xk 
Service, 3089 Rincon, San. 


FREE Water and our concentrates, makes 


1ghels Bogteg Firmabed alco, 820008 


SRnOts fin Gem kA 
Rae’ LAP Ee | 
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We eauipment. Turn Four 
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{olcentral Cam. 
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a Aa acy gERVICE 

BEGINNER WRITERS —Ten Beri Lenoat 
Soc- Anderson, Vineburg. Callforsia 


TE you really want 19 


eoto Poon, yu realy Fan Fe 
‘THRILLING Free Book Offer. St for our ‘and ‘viewer. 
| Se errare rg A a 


erie sneer once 

Bae Shah wate oer 

cove seep oi 
me shores < 


Satste, Dept. 300. Vs 


BE A Doctor. Learn chiropractic. Past 


| ult: "Write'Yor catalog, ‘Texas Churoprase 
| Be Goltese. San Pedro'Park, Ban Antonio, 


| BECOME a Doctor of Pacolen, (Fs DI. 
"Teach secret of conteganen b sppines 

Solve mental worries, Pree book. 

5 Gauteraal Truth, Sés1-A Wor ‘ashiant, 


PATENT Your Idea! Write immediate! 
Uo free illustrated books, 
tection’ “and "When, 


: 
: 


tions urgently needed, 
fasthrers. Walle for particule 
| Institute: Depts 34," Wasnineton.-D. 


home,” Besy aimplided tyethod, Brevious 
fabetlence unpeceasary Yor tree tne 
ents. National Art 
EShoot, Tals Michigans Dest, isc. Chis 
cage. 
‘CASH Spot cam <7 
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Tor home 


eat creates 
fa agazine 3bc- Questo. 


TARORATORY. OystiToone Jor chanical 
sualyae 39. ScCuttine Sons, Cam~ 
bell, California, 


___0G8, BIRDS, PETS 
RADBETS: Flemish Olants, New Zeqlands. 


feeasonab ‘Wanklin“Youne, 
nivertend, Long’ istai, New York. 


SAKE ap 


CESS Sek aso Trained 


ane pave bie, Hae Aa 
‘Bow Scot =e terms a 
ni inatitate of “Teetinoloe’, 
Greenville, Onis 


‘makes Fou master of words, Lit= 
alae. es Rute 
| fekee, onarieston, 8. C. 
evenly FOR name 0 
| Piproximated by six prophets who described 
new Christ, Christ Rett, Deeg 
Elme. “Nichots, Box 85, Waltham. Sess. 


ExXCEPTIONAT “Copia 
ection Aeney-Credit 
‘Gratged Many. tate $8,000 Fear 
is le Asc, Soaea a 
aoe reget ie, 
school, aed Bide. St. Louis, 


Biren Quer | Res 


| Have 
Jou Patent? Will manufacture oa 
| Staten" ampbell, 272 Mt. Vernon, 
tra ieseampbel, 272 ME Vernon, Dee 
SEW god RS Py, PE SUR eum, Devgae 
pany 2 otters 


FOOL manufacturer jail purchase patent 
oe batentabie ideu for Automotive 

ise HST Avenue rc im, New York. 
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FOR Motors, Welders. Generai 
Hlectrical items, Write Leder, Mi OE 3 
LeJay Bulging, Minne 


‘ENGINES, MOTORS, ETC. 


Data. 238. and 
‘Three phase, 41,00, Motor Data, Box ll, 
Kazuns City 3, Moe 

FARMS, OTHER WEAL ESTATE, 


SEE the Mightands of Louisiane where 
Sirioler bringu no idle acres Ghoice cols 


fr edie bieaeiiget 


‘bldg. Manoes Gly, Mo. 


TROUT S Wi alow 68 
describing hundreds ot properties. 
states from Maine to’ Florida and west 


{he ‘icesasipplmasy’ pictures rock=bot= 
{om peices Write today for ti 
saving ‘Uimie-raving ‘book. "Pree 
‘Realy. 255-238 dtm Aves, New Fork 10, 
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ag ne ne Soe 
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"ar. Gocd fruit and veeetable land. eat 
terms: Tree: booklet Ne_inveratate 


WELDING-—Fiecing Are: Taaty aulgkiy 
ictual practice at Hobart Welding Sch 
autdvidubl tnageueton a: bare cont of 
Terlels Used. “S00 in stamps brings ‘valua 
Welding Wesson port paid and fail particie 
Inve "obert Welding Benool, Box’ P1133, 


tn 308. Chica 


‘GUISICAL Laborufory Technicians fo wreak 

‘demand. We train sou. in Your spare 
‘sine, in Your own home. You can practice 
‘While shudving. Wrige for free catalogs. 
Imperial ‘Technical Institute, Box 81-5, 
‘Austin 5, Texas. 


‘LEARN Druglees ‘Therapy at home. Free 
erature. eS Dinigme: "Brisies "Therayy 
anstitute, Fama, Tow 


for the Inventor” containing complete ia" 
formation about patent procedure and sel 
Betsy ‘For 
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Yor REAL Money Making Formulas 386 
| _Bostbaid. Sign, Farmington, Missouri. 
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de Service,’ Wholesale, retail guaran: 
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Hone ott how to submit fol) details for tair | 
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INVENTORS: Have. 


sou a sound, practical 


nvention for sale, patented [or un- 
patented? It se. write Chartered Tstitute 
BfAmerican Inventors, Dept, 3-C. Wash= 
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BATTLES ARE NOW FOUGHT 

IN THREE DIMENSIONS AS 

FLYERS LEND SUPPORT WITH 

BOMBS, GUNS, AND CAMERAS 
By JOHN H. WALKER 


LLIED victory in Africa and again in 

Sicily—first steppingstone to the inv: 
sion of Europe—was prepared and consum- 
mated under the protective web of air power, 
superbly co-ordinated with the attacks of 
the decisive ground forces and the mainte- 
nance of the essential sea lanes. 

On one field of battle after another, the 
story was told: Allied heavy bombers plas- 
fering the enemy's rear-area air bases and 
supply ports; Allied medium bombers blast- 
ing his advanced fighter bases, tank columns, 
and infaritry reserves on the roads; Allied 
dive and glide and fighter bombers slashing 
and strafing at his forward lines and strong 
points. 

This expert collaboration between air and 
ground forces is the fruit of a new theory 
and technique in the use of air power. Devel- 
oped by both the British and American air 
forces, this theory recognizes two basic kinds 
of support that air power can give to ground 
power, In Africa it found expression in the 
division of our air strength into Strategic 
and Tactical Air Forces. Its success marks 
it as the pattern for the future employment 
of the air arm and as one of the most impor- 


THIS IS A TYPICAL SETUP FOR 
AN AIR-SUPPORT CONTROL POST 


COMMUNICATIONS lines or 
mounted on a jeep. Carrying two ri 
each, it can string line af 30 miles 
the wira is boing anchored to a tree 


tant recent developments in the art of war. 


Strategic air power, in this technical 
sense, is represented mainly by large bomb- 
ers, flying relatively long distances to strike 
the enemy in his home areas—war indus- 
tries, communications, ammunition depots, 
barracks, port facilities. This can be a form 
of air support, as when Maj. Gen. Jimmy 
Doolittle’s heavy bombers crippled the Axis 
African air force by bombing out the sup- 
port fields in Sicily and Southern Italy. But 
it also may function independently, as in 
the strategic bombing of Germany by the 
RAF and the U.S. Eighth Air Force. 

Air support in its purest, most direct 
form, is the job of tactical air power. No 
fixed limit is applied on space, although air- 
men have a rule of thumb that tactical 
operations will not usually penetrate farther 
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bid by a wire toner 
with o mile of wire on 
hour. Hore the end of 
the beginning of a run 


My 
RADIOTELEPHONE OPERATOR 
ges by control 


transmitter, perhops several 
Sot is powered by batteries 


through the 
miles away. 


TRANSMITTER 
is camouflaged 
carefully to prevent 
destruction by the 
enemy. Carried by 
@ I't-fon truck and 
troller with gato. 
line-powered gen: 
erator, it handles 
messages by remote 
control, monitors 
planes, airfields 
and headquarters. 
Its crew of two men 
technicions, radio 
electricions. If it 
is knocked out, the 
operotional truck 
con send directly 


than 150 miles into the enemy's territory. 

‘The British called this type of air power 
“close support,” although no one has yet 
been able to give a satisfactory answer to the 
inevitable question, “How close is close?" 
Its main work is the bombing and strafing 
of the enemy at the precise time and place 
that will assist infantry or armored troops 
to overcome local resistance. 

The old notion that air-ground support 
was entirely confined to light and dive 
bombardment has been completely over- 
thrown. Any bomber, up to the giant B-17's 
and B-24’s, may be used on a support mis- 
sion. As a matter of military economy, how- 
ever, light or medium bombers usually can 
perform an air-support assignment with 
greater speed and efficiency. 

Air support can use a fighter plane to 
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COMMAND of the control unit, below, 


strafe the enemy, a glide or low-level bomb- 
er to drop delayed-action bombs on hi 
columns, a dive bomber to plunk a load of 
high explosive on a strong point, a medium 
bomber to lay a stick or a salvo of ruin 
across a fortified position, or let down a 
string of delayed-action parachute bombs 
in a low-altitude sweep across a troop or 
truck concentration. 

Liaison and reconnaissance planes com- 
plete the list of air equipment used, with all 
types represented from tiny “grasshopper” 
planes that can land and take off in open 
fields, to converted twin-engined Lightning 
fighters that can outpace or outclimb any- 
thing the enemy could put in the air. 

Men and planes do the fighting, but the 
Ufeblood of their work is communications, 
and here again every method is put to use, 
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clearing house 
for information gathered by oir and ground reconnaissance, 
requests from headquarters for attack missions, ond reports 
of attacks made, Such a unit usually serves for a division 


Photographs by 
WILLIAM W. MORRIS 


CONTROL unit is 
housed in the oper- 
ational truck and 
© tent, both equip 
ped for blackouts. 
It maintains con- 
stant communica- 
tion with planes, 
headquarters, and 
cirfields. Setup is 
typical for area 
where ground forces 
ore making attack 


— 


TELETYPE affords direct communication 
with headquarters ond airfields, with o 
permanent record at both ends to reduce 
chances of errors and misunderstandings. 
Three men operate the machine carried in 
the control truck. Telephone ond radio 
con bo used to supplement the teletype 


from the simple act of waggling a plane's 
wings or dropping a message, to the most 
highly developed radio and wire equipment. 
Basic communications from headquarters 
to air bases are carried out by teletype 
wherever possible. Teletype is unique in 
providing both ends with an instantaneous, 
permanent copy of the order or message, 
thus cutting the chance of error or mis- 
understanding down close to zero. The tele- 
phone and radio circuits supplement this, 
and radio naturally is invaluable for com- 
munication with planes in flight, when plans 
must be altered at the last moment. 
Wire-tossing jeeps that lay phone and 
teletype wires at 30 miles an hour help keep 
the communications system functioning even 
during periods of rapid movement. Radio 
communication in the field is carried on 
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TRANSPORT. Big. c-47 


LIAISON. 


sport planes like the 
borne troops far behind the enemy's lines. They also 


carry poratroopers and tow 
ing in important personnal ond suppl 


iders loaded with ai 


evacuate wounded 


ines. Equipped with radi 


telephoi 


iny “grasshopper” planes carry messages and transport officers behind the 
. they can perform reconnaissance in cases where high speed and armament are not ne 


jed for defense 


mainly through a series of highly ingenious 
trailer trucks evolved by the Air Forces. 
‘The trailers carry their own generators, but 
tap into power lines where they are avail- 
able. If the enemy air force is operating in 
strength, wire can be laid and the entire 
trailer operation carried on by remote con- 
trol, with as much as seven miles between 
the broadcasting unit (which might be 
spotted by enemy radio direction finders) 
and the operational unit which is originating 
the messages. If the remote-control truck is 
knocked out by enemy bombing or artillery 
fire, the operational truck has duplicate send- 
ing and receiving equipment to continue 
work, 


BATTLE SUPPORT. Preporing 
for an attack by a combat team 
"X." bombers pound an enemy- 
heid hill ond communications 


Atillery 


Infantry attack is launched. Team 

"meets unexpectedly stiff re- 

sistance by mortars, field guns. 
support is 


Into these communications centers pours 
the endless flood of battle information—re- 


quests from headquarters for attack mis- 
sions, reports of attacks carried out, and 
disposition of enemy units observed by 
reconnaissance aircraft. 

Liaison between air and ground forces is 
effected by the assignment of air officers to 
work in co-operation with the g sund com- 
manders. An Air Support Command normal- 
ly is set up to function with an army or 
corps in the field. An Air Support Control 
works with a smaller unit, usually a divi- 
sion; a typical Control would include three 
officers and ten enlisted men with their 
communications (Continued on paye 202) 


Air reconnaissance reports heavy 
‘enemy armored striking force is 
coming up. Shall air support hit 
the tanks or help the infantry? 


inadequate 
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big port in cir reconnaissance. 
Pictures developed in the field 
core sent by wirephoto transmit 
terto headquarters, where maps 
ore corrected accordingly. The 
two prints below show a cross- 
roads as shot obliquely from a 
low-flying reconnaissance plane 


Below, len: protrude 
from its belly, slonted for overlapping composite photos 


‘A quick decision is made: the By radio, a squadron of bombers is After bombs have 
tonks must come first. A reserve diverted from a to bombon fending guns, combat 
squadron of B-25's yy rail yard and "vectored to able to storm the hill and swe 
‘out the hard-pressed infantry toward the i 
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waltime aboard tho converted carriers is welcomed by 
Hh os well os U.S. crows. The British, lke, the 
Feteria arrangement, calling it typically 
Becrev's quarters ate roomy, for a Bghting vessel 
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KNOCKING O/T 


BABY FLAT-TOPS PACK PUNCH 


Planes based on tiny carriers spot and 
kill U-boats before they even see our 


convoys. One of these flat-tops, converted 
by U. S. shipyards from cargo vessels and 
called “Woolworth carriers” by the Brit- 
ish, is pictured here by G. M. Davis, artist 
for the Illustrated London News. 


This is one of the first views of the hangar of on 
escort carrier, The elevator mechanism is shown in 
the right foreground, while the elevator is raised. 
Wings ore being extended on the plane ot the left 


THE -BOAT 


All flying as well ax navigation orders 
come from the bridge, situated ovtboord 
en the starboard side, The officer at 
the extreme right is in control of the 
toke-offs and landings, Sometimes these 
are very tricky in a badly pitching seo 


Funnels, unnecessary in the operation of 
2 motorship, are removed so the flight 
deck can stretch across the entire top to 
provide a maximum runway. The location 
of the plane elevator, shown flush with 
the deck, ond other parts of these baby 
flat-tops, is given in the drawing below 


SS Sion 


Rising from the deck of a baby flat-top, 
the plane at left takes port in the daily 
hunt’ for wolf-pack submarines. Aircraft 
from such vest-pocket carriers_as_ this, 
converted in U. S. yards from 17,000-ton 
motorships and used by both the British 
and Americans, are keeping the Atlantic 
seawey open for valuable war shipments 


BUNA BOOTS, made to the specifications 
of regulation rubber boots, are among the 
latest products of the Government's syn- 
thetic-rubber program. Turned out in 
quantity on the production lines of the Con- 
necticut plant of the United States Rubber 
Company for essential workers, they are 
made entirely of buna $ and rubber cement. 


SEEING FOR THE BLIND, an “electric eye” 
guards sightless sewing-machine operators 
by applying a brake when fingers near the 
needle. Developed by J. O. Kleber and M. G. 
Gregory, of the American Foundation for 
the Blind, it also signals a broken thread. 


MECHANIZED LAUNCHING has replaced 
brawn at the Kaiser shipyards and cut man- 
hours on the job by two thirds. An air ram 
on rails now hammers in wedges at the rate 


CAN OPENERS 
ith a blade that 
folds flat are being 
furnished U. 
diers for use on 
tinned rations, Th 
opener weighs a fif 
of an ounce and fits 
on a key ring 


of 11 a minute to lift the cradle and shift 
the weight of a completed ship from keel- 
blocks to sliding ways. Eight rams, each 
handled by three men, are required to drive 
the 1,000 wedges used in launching a 
Liberty ship. The ram is the invention 
of Fred Schlotfeldt and Kenneth Hunt- 
er, Vancouver yard superintendents. 
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With a watch 
and two charts 
you can find 
your position 
anywhere in 
the world. 


Aided by the 
sors, these. thre 

raft ‘could be in fi 

of the Pacific and still hav 
@ geod chance of reaching the 
safely of thore, Currents, 


winds, clouds, rofle 
ond sea life will help if they 
know how fo read their meaning 


How to 


s, birds, 


ANCIENT ART OF THE POLYNESIANS IS REDISCOVERED 
TO AID SEAMEN AND FLYERS ADRIFT FAR FROM LAND 


By SEYMOUR FREIDIN 


UPPOSE you got tossed out on the ocean 

from a torpedoed ship or a plane that 
couldn't make it home after a bombing raid. 
Do you think you could find your way to 
land? You stand a good chance of doing 
just that if you have with you on your raft 
a watch in a waterproof case (or, better 
il, in a transparent, waterproof rubber 
sack that can be kept closed) and two 
charts, one of the heavens and one a naviga- 
tional base chart of the world, and both 
drawn to the same scale. 

Even without these 


basic implements, 


NOVEMBER, 1943 


Polynesian travelers of some 600 y 
made long voyages over the trackles 
—the last of them a great colonization trip 
from Tahiti to New Zealand, a distance of 
2,500 miles. Their navigators used simply 
their eyes, their sense of hearing and of 
smell, and a primitive knowledge of the 
heavens and the sea. 

But their method of navigation has been 
buried these past six centuries in a maze of 
Polynesian song and legend—known only to 
their priests and wise men and transmitted 
by word of mouth from generation to genera- 
tion since economic necessity and tribal dif 
ferences no longer prompted these great sea 


ars ago 
Pacific 


migrations. Their secret has only recently 
come to light, and it is so remarkably simple 
that a system based on it opens the pros- 
pects of successful navigation to the most 
absolute landlubber. 

Capt, Harold Gatty, who was Wiley Post's 
navigator on his first round-the-world flight 
and has passed most of his life in the South 
Pacific, has written “The Raft Book” (the 
George Grady Press, New York) based on 
extensive research in Polynesian legend. 
“The Raft Book” is intended as a guide for 
those lost anywhere on the world’s oceans. 
‘Through the courtesy of Captain Gatty, 


POPULAR SCIENCE is able to present here 
some of its more important features. 

‘What value there is in following the stars, 
what various types of sea birds and fish 
indicate, how currents and winds may be 
used to advantage, what aid can be had 
from clouds and reflections in the sky—a 
knowledge of these things helped the Polyne- 
sians reach their destinations, and they will 
help the average man today as well, even if 
he is without training in navigation. 

With neither charts nor watch, the Poly- 
nesians relied on a traditional lore of the 
stars, viewing them as moving bands of 


WATCH AND STAR CHART GIVE THE EXACT POSITION OF THE RAFT 


Out on o raft in the Pacific at 8 a.m. Gr 
navigator takes his bearings. He matché 
the date on the navigation base chart 


Moving the zero to the nes 
him as Markab, he spots his position on 
he is east of Hawai 


int and identifying the star above 
po fe tees cha cad aes 
‘The stor chart is looked at os from above 


~_ 
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Stars were locked upon by the Polynesian 
navigotors of six centuries ago as moving 
bonds of light that passed over the same 
islands ight after night. Those passing 
‘over particular islands were memorited ond 
used as beacons to lead the Polynesians to 
their destination, At right ond in the 
diagram above, Sirius is an overhead star 
for Vonua Levy in the Fiji Islands at 
three minutes post midnight on January | 
1944, All the stars are thown in their 
actual position for this moment. On each 
succeeding night they will appeor in the 
some positions about four minutes earl 


WINDS AND CURRENTS 


DICTATE DIRECTION OF TRAVEL 


eh =wino 


+ = WARM CURRENTS 


the raft navigator turns to a chort of winds and currents 
in the area of the Hawaiian Islands and finds that if he uses a 
sail he may be blown for to the south, but thot the current will 


corry him in. He con cost a sea anchor ond drift with assurance 


OLD CURRENTS 


light. They knew all the stars of each band 
that passed over the islands in which they 
were interested, and knew what star would 
be over a given point at a given time. Then 
they simply set their course by this star. 
This required years of memorizing, how- 
ever, and restricted the Polynesians to the 
stars passing over the islands with which 
their navigators were familiar. 

Since stars and their positions in different 
seasons of the year cannot be memorized 
overnight, Captain Gatty simplifies this 
system of navigation by providing a chart 
of the stars with markings on the border 
in Greenwich time. If you are able to 
recognize a star overhead and identify it 
on the chart, it makes little difference 
whether you know its name. 

One essential feature of Captain Gatty’s 
star chart is that it is printed on transparent 
paper. Thus, with the stars visible from 
either side, the chart may be used both to 
check on the night sky and to find the 
position of given stars on the navigational 
base chart of the world. In checking on the 
stars overhead, the chart is looked at from 
one side; in locating them on the naviga- 
tional chart, it is looked at from the other, 
as if you were yourself above the stars 
looking down on the ocean. 
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To complete the system of navigating by 
the stars, you must Keep your watch running 
on Greenwich time or be able to make 
calculations from it in Greenwich time. This 
is necessary, since the transparent sheet is 
moved over the navigational chart in ac- 
cordance with the time of day in Greenwich 
time and with the date. 

‘Just as the Polynesians “chased the stars” 
to their destination, you can pick out a star 
on your course and follow it with equal 
assurance of success. The movement of 
your “guiding star” must be watched hourly, 
and your course set an increasing or de- 
ereasing amount to one side according to 
whether the star is moving away from your 
destination or toward it. 

In weather when the stars are not dis- 
cernible, there is a duration-of-the-day 
method of setting your course that will serve 
as well. This consists simply of measuring 
the length of time between sunrise and sun- 
set, and using this knowledge along with the 
date to find latitude and longitude in hemi- 
sphere tables included on the navigational 
chart. Probably the only way to determine 
the duration of the day on a raft is the slow 
but sure one of taking readings from your 
watch at both sunrise and sunset. 

Eyes and senses must also be brought to 
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bear to pick up and recognize signs that 
will help you guide your raft toward land. 
Use the winds and currents in propelling 
your craft, sailing if the wind is right, or 
using a sea anchor that will keep you drift- 
ing with the current. Before deciding which 
to try, however, decide whether the resultant 
winds—the sum total of the prevailing and 
the other winds—or the current will better 
serve you. You should know, too, that the 
inds may blow in one direction and the 
current may flow in one directly opposite. 
Captain Gatty has prepared winter and 
summer charts of the winds and both warm 
and cold currents covering all waters. 
Birds can also be a big help in finding 
direction. The Polynesians saw land birds 
take off year after year in the same direc- 
tion and’ knew that they could not rest on 
the ocean. In the great voyage to New 
Zealand, they followed the route of the long- 
tailed cuckoos after repeatedly observing 
the migration of these birds from Tahiti 
The Polynesians frequently carried fri 


birds as an aid in sighting shore. Released, 
these birds would fly upward, spot land if 
any were to be seen, and go directly to it, or 
else, if land were not in sight, they would re- 
turn to the boat, from which they could be 
set loose again later on. Pigeons could be 
used easily as substitutes. 

Captain Gatty has prepared pictures of 
the main sea birds along with a list of their 
characteristic markings to help in identify- 
ing them. Noting their flight is one of the 
most important ways of telling when you 
are near land and in what direction it lies. 
The type found over any area of the ocean 
depends on the temperature, depth, and 
salinity, and the movement and kind of 
marine life present. Identifying the birds 
will often give additional information. 

Most tropical sea birds do not range far 
from their breeding grounds on islands and 
coasts, and as a consequence they are not 
often seen far from land. All of them are 
edible, and they are easy to catch, You can 
bag an albatross or other hook-billed bird 


SMALL CLOUDS AND SWELLS DISCLOSE THE NEARNESS OF LAND 


Note: In Captain Gatty’s "The Roft Book,” these illustrations appear in full color 


Because white sand reflacts more heat then 
small clouds hover over all otolls 


Parallel swells, curving to the shape of the land, 
ore driven toword on island by the prevailing wind 


ame \ owner 


BIRDS TELL PROXIMITY 
AND DIRECTION OF LAND 


Close watching of sea 


irds is good guide to shore. These creatures 


little to the lee side, blown 
that way by the prevailing 
wind. You will be able to 
see on its underside a re- 
flection of the bright tur- 
quoise lagoon long before 
the atoll appears over the 
horizon. 

Deep water is a poor re- 
flector, but lagoons and 
other shallow waters play 
their colors on a cloudless 
sky. In polar regions, this 
results in “water skies" 
and “ice blinks.” The 
former, a sharply defined 
shadow in a bright sky, 
indicates open water in 
the midst of ice, and the 
latter, a patch of bright- 
ness in the gray, means 
floes or shore ice in open 
water. 

Waves and swells tell 
their tale as well. The 
prevailing wind carries 
parallel swells toward an 
island, and they curve to 
the shape of the land as 
they near it, Those direct- 
ly in front form waves 
that break on the reefs. 

Sounds also can give you 
@ good idea of how near 
shore may be. Gulls, with 
the exception of the kitti- 
wake, are not found far 
out, and their cries in 
flight generally indicate 
near-by land. In fact, con- 
tinued cries of sea birds 
from one direction usually 
signify a roosting place on 
the shore. There are such 
sounds, too, as breaking 
waves, fog whistles, and 
buoys. And, of course, if 


cannot lord on the ocean, ond toward dusk they always fly back to the you hear a factory or train 


with a shiny metal object tied to a string. 

Keep a sharp lookout for fish and other 
surface life, bearing in mind that rich 
marine life occurs in quantity only relatively 
close to shore. Far out, there generally are 
whales, porpoises, large sunfish, and ocean 
bonitos. 

Polynesian navigators watched the sky, 
knowing that small clouds hovered over 
atolls. This is because the white sands re- 
flect more heat than the surface of the 
water and cause a difference of temperature 
above. The cloud over your atoll will be a 
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9 grounds. Above are excerpts from Captain Gatty's book, gi 
pictures of sea birds and outlining their most helpful characteristics 


ing whistle, it’s all over but 
the celebration. 

But don't try to go head 
on into the shore when you actually sight it. 
It's usually dangerous to attempt a landing 
from the windward side of an island, and 
even on the lee side, heavy surf may make 
it hazardous. Don't risk everything by try- 
ing to fight your way in. If you have any 
doubts, remain outside the breakers and 
signal for help with any means at your 
disposal—a pistol shot, a flare, a distress 
flag, or a plain, lusty shout. 

‘Navigating the high seas in a small boat 
is perfectly possible if you know how. The 
Polynesians did it—and so can you. 


POPULAR SCIENCE 


COneEY ISLAND AQUARIUM 
TO BE. WORLD'S asad 


HE largest aquarium in tre world, to be built by New Covering @ 10-acre area, the 

York City at an estimated cost of $1,500,000, has been proposed aquarium will include 
tentatively planned for postwar construction at Coney Island. a building housing prac- 
In addition to virtually every known type of fresh and salt- tically every fresh and salt 
water fish, the aquarium will exhibit biological specimens woter fish known to man, out 


and aquatic birds gathered from all parts of the world, dest pocisebineer Gad pi 


9 no 
for the aquarium 
glass-enclored passage- 
ways through the giont tonks 
ich will enable visitors to 

+ unusual views of the 
e will also be o catwalk 
at the top ef each font, ond 
wing windows in its sides 


Plans coll for @ special sec- 
) tion in which waterfowl and 
equetic birds will be housed 


PARAFFIN PRODUCT FIREPROOFS, WATERPROOFS FABRICS 


NY 


RAFFIN CHLORINE 
AX 


YY BUBBLING chlorine gas through melted paraffin wax 

80 that the chlorine replaces the hydrogen in molecules 
of the paraffin, industrial chemists are now economically 
producing a noninflammable wax which, when applied to 
textiles, renders them waterproof, fire-resistant, and mil- 
dewproof. The hydrogen that is eliminated from the wax 
is then made to combine with excess chlorine and thus 
produce hydrochloric acid as a by-product. The odorless, 
durable wax can also be used in making plastics. 


Shown above is the chemical se- 
quence in which chlorine gos, 
bubbled through paraffin wax, 
produces chlorinated paraffin. 
The hydrogen that is eliminat- 
ed from the paraffin is then 
combined with excess chi. 
to produce hydrochl 


At the Immediate left, or 
nary paraffin is shown burning 
teed after having ‘be 


Poraffia remains unctfec 
when it is placed over a match 


The third protection that the 
new wax affords textiles is to 
render them mildewproof. The: 
pictures show the differs 
in the reaction of two pieces 
of the some material—one treat- 
ed, the other untreated—ofter 
prolonged exposure to dampness 
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A distinguished war correspondent _ me. 
forecasts a colossal conflict in the 
Far East—with the Japs the losers. 


By WALTER KERR* 


ISTANT Siberia may become one of the 
great battlefields of this war. 

For years now, a defiant Russian army 
has glared southward across the Amur 
River into Manchukuo, where the treacher- 
ous Japanese maintain their powerful Kwan- 
tung Army. 

‘Two strong forces poised to strike. Two 
traditional enemies. Mutual distrust. Mu- 
tual hatred. A conflict of interests that goes 
back more than 50 years. 

‘When that war comes—and the people of 
‘Moscow told me it was inevitable—the world 
will find out that the Russians never took 
their eyes off the Japanese, even during the 
most critical days of the battles for Moscow 
and Stalingrad. They never weakened their 
Far Eastern force. On the contrary, they 


* Reported crucial events of the war from Vienna, 
Prague, Berlin, Paris, London, and Moscow. Long 
service in Russia makes him an authority on con- 
ditions in that country. 
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Tough, well-trained troops like these 

the Jops in the of ‘Siber 
Antitonk gunners, clad 

ouflage against snow, drag their ski-shod 

fo position for point-blank fire. 

Fhe Red Army's ontitank tactics stopped 

the Nozi panzers—and will stop the Japs 


strengthened it, and they will continue to 
strengthen it as they continue to wage suc- 
cessful warfare against the Germans in the 
West. 

‘The Battle of Siberia will be no side show, 
but a war with a million men and more on a 
side. 

In the last two years, the situation in the 
Far East has changed considerably. In the 
beginning the Russians had their hands full 
with the Germans, and the only question 
was: Will the Japanese attack? Now the 
Russians are fighting a winning war with 
Germany, and the question is: Who will at- 
tack first, the Russians or the Japanese? 

When I first got to Russia, Germany's 
mechanized army was driving on Moscow, 
and the people asked me: "Do you think the 
Japanese will stab us in the back?” But 
this year, following the successful Russian 
counteroffensive against the Germans west 
of Stalingrad, an official of the Russian 
Foreign Office told me: “You have been 
here long enough to know that when Hitler 
is beaten we will take on the Japanese.” _ 

‘The only question then is which country 
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= 
in Manchukuo. Traversing the iron 
‘and coal fields of the Kuznetsk Ba- 
sin ond the rye and wheat fields of 
the Irkutsk area, the do 
line would be a 

© Jopanese attack. Hedging ag 
tho Tour of thi vitol tal Tek, the 
U.S.S.R. has built 2 second railway 
paralleling the Trans-Sib for to the 
north. This new line could be more 
easily defended and kept in service 


will attack first. The answer provides the 
clue to the nature of the campaign that will 
be fought. 

If Japan attacks, in a suicidal move of 
despair, we can expect the Russians to with- 
draw into the Siberian wasteland until they 
are strong enough to counterattack. But if 
Japan waits until Russia attacks, we shall 
see Russian troops driving deep into the 
heart of Manchukuo. For Russia will attack 
only when Russia is ready. 

Russia this summer was already on a war 
footing in the Far East. Its divisions were 
not organized into military “regions,” the 
customary peacetime designations that cor- 
respond to our “corps areas.” “Regions” had 
been replaced by “fronts.” We began to 
hear of the “Far Eastern Front” and the 
“Trans-Baikal Front.” In Russia the “front” 
is a wartime organization headed by a front 
commander who directs the operations of 
several armies. In each of his armies he has 
a separate air force, one or more tank corps, 
and anywhere from five to 15 divisions. 

Out in Siberia the “Far Eastern Front” 
embraced the eastern part of the Russian 
line, including the great port of Vladivostok. 
But Vladivostok is difficult to defend, so 
front headquarters was established farther 


SKATUSHA" 
‘of the surpri 
store for the Jépo- 
aie, Aninvention 
of Andre Kestikow, i 
is kept under wraps N 
heepl Gt the fret. 

iguess tstthar 
It ison ontiperson- 
nel focke! gun that 
kills with @ spr 
ing flame. At right _ 
is @livarlotion of 10 : 


(MONGOLIA 


to the north in the city of Khabarovsk. Here 
the commander was Army General Josef 
Apanasenko, a little Cossack called “Her- 
cules” by his friends. 

The “Trans-Baikal Front” was farther to 
the west—based, as its name implies, just 
east of Lake Baikal in the city of Chita. 
Its commander was Colonel General Georgi 
Kovalev, a big fellow with many years of 
service in Siberia. 

If Japan attacked before Russia was ready 
in the Far East, Apanasenko would have to 
fight to defend the Trans-Siberian Railway, 
Vladivostok, and the new industrial areas 
that Russia built some years ago to supply 
its Far Eastern force. Kovalev would have 
to help Apanasenko by hammering at the 
Japanese flank, but his great mission would 
be to take a position astride the railway and 
prevent the Japanese from pushing along 
it to the west, toward the rye and wheat 
fields around Irkutsk and the coal and iron 
area of the Kuznetsk Basin beyond Kra- 
snoyarsk. 

‘The Japanese might be able to seize Viadi- 
vostok in a quick lunge from Manchukuo, 
and they probably could cut the Trans- 
Siberian Railway in a number of places. 
But the gains would be costly and would 


CAVALRY will have its innings on the Siberion 
plains. The Red Army uses mounted troops effective: 

in masses of two or more divisions. Horsemen of 
friendly Outer Mongolic will help give superiority 
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lead to nothing. For the Russians have al- 
ready moved their Pacific fleet from the 
waters around Vladivostok, and they have 
built a new railroad paralleling the Trans- 
Sib many miles to the north, This line, which 
can be presumed to be in operation, runs 
from Ust Kut, just northwest of Lake Bai- 
kal, across the tundra regions to Kom- 
somolsk, north to Kha 

Let's go back and see why the Russi 
have made these preparations for war, wh 
every soldier and civilian I met in 18 months 
in Russia hated the Japanese the way 
Americans have hated them since Pearl 
Harbor, why they feel that war between the 
two countries is inevitable and that the only 
question is which country will attack first 

‘We can begin with February 9, 1904, when 
che Japs, striking as suddenly and as treach- 
erously as they did at Pearl Harbor, at- 
tacked the Russian naval base at Port Ar- 
thur, precipitating the Russo-Japanese War 
which ended in disaster for Russia. The 
people of Moscow have never forgotten that 
cold February day, nor have they forgiven 
By the terms of the Treaty of Portsmouth 
the Japanese not only took Port Arthur but 
obtained a free hand in Korea and took p 
session of the southern half of the Russi 


ns 


Russia's first line of defense gainst the Jops in 
Manchuluo is o gunboot flotilla on the Amur River 
Bottom: Soviet infantrymen armed with Degtyorev 
7.62-mm. submachine guns ride @ 26-fon medium ton 


island of Sakhalin, lying north of Japan. 

Then, after the Russian revolution of 1917, 
the Japanese joined the Americans and the 
British in a temporary occupation of parts 
of eastern Siberia, We pulled out in 1920, 
but the Japanese stayed on until 1922, and 
then they refused to surrender the northern 
half of Sakhalin. Finally. in 1925 the Rus- 

ans forced them to withdraw. Diplomatic 
relations were opened between the two coun- 
tries 

Nothing much happened then until 1931, 
when the struggle for supremacy in the Far 
East came out into the open, The Japanese 
occupied Manchuria, which they renamed 
Manchukuo. Russia fought back by aiding 
the Chinese. Japan forced Russia to sell its 
interest in the Chinese Eastern Railway that 
crosses Manchukuo, the short cut to Viadi- 
vostok. 

‘Then the aggressive Japanese cast cov- 
etous eyes on Outer Mongolia, but the Rus- 
sians said “No.” That country, they declared, 
Russia’s sphere of influence. Stalin said 
he would go to war to prevent Japanese 
penetration. Border incidents developed. 
The Japs began testing Russian strength. 
In 1938 they tried to take a piece of terri- 
tory near Lake Khassan on the border south 


The Red oir force hot proved its metile against the 
Luftwaffe, These ore YAK-I light fighter planes, 
good on rough odvanced airfields. Mongolian types, 
below, ore common omong Seviet For Eastern troops 


of Vladivostok. The Red Army kicked them 
back in a battle that involved the use of 
tanks and planes as well as infantry and 
artillery. The Japs tried again the follow- 
ing year to move into Outer Mongolia. In 
one great battle that lasted only a week, the 
Red Army surrounded and annihilated the 
Japanese Sixth Army. Marshal Georgi Zhu- 
kov, who won the battles for Moscow and 
Stalingrad, commanded the victorious Rus- 
sian force. After that the Japanese pulled 
in their horns, But by that time every Rus- 
sian knew that only war could settle the 
conflict of interests between the two coun- 
tries, 

‘Now for the weapons the Russians would 
use in a war with Japan—weapons tried and 
found excellent in the war against Germany. 
‘The Japs would find the Russians among 
the best artillerymen in the world. Russian 
divisions are liberally equipped with 45- 
millimeter (1.8-inch), 76.2-millimeter (three- 
inch) and 122-millimeter guns. They use 
them boldly, up forward with the infantry. 
A great number of artillery regiments are 
reserved for use by the high command, en- 
abling it to organize mass fire on the sectors 
it selects for attack. 

Russian tanks manned by experienced 
crews will include the heavy 42-ton KV 
model and the medium 26-ton T-34, both 
armed with three-inch gun: 

Siberia is good country for cavalry w: 
fare, and the Russians, aided by the Outer 
Mongolians, with whom they have a pact 
of mutual assistance—-should have clear su- 
periority in this branch. The Moscow con- 
ception of the best way to use cavalry is to 
employ it in mass, in units of two, three, or 
more divisions. 

No American knows much about the Rus- 
sian air force, but it has been able to keep 
pace with the German Luftwaffe, so its 
fighter planes, such as the MIG-3, the YAK, 
and the LAGG, should be able to handle any- 
thing the Japanese can send up. 

As for the Red Army infantry, it prob- 
ably has few equals in the world. Its men 
are tough, trained to endure hardships, ac- 
customed to the climate, disciplined, and 
good marksmen. The experience of the war 
against Germany shows they are not afraid 
to die. Rifle divisions are thoroughly trained 
for antitank warfare, and the Japanese are 
sure to find their armored columns cannot 
succeed where Germany's armored divisions 
could not. Every unit has its antitank de- 
tachment, and the troops are trained to use 
antitank rif_es, fuel bottles (‘“Molotov cock- 
tails"), and heavy antitank grenades. 

Furthermore, the Red Army has a few 
cards up its sleeve which the Japanese know 
nothing about. One is a weapon that the 
soldiers call “Katusha,” probably some sort 
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of a rocket gun that kills with a spreading 
flame. Russians say it won the battle for 
‘Moscow. 

Back of the fighting forces is a new in- 
dustry in the Far East, which has been de- 
veloped since the revolution of 1917. North 
of Khabarovsk and Komsomolsk are coal, 
iron, and oil fields. Most of the oil comes 
from Sakhalin and is refined in Khabarovsk 
and farther to the north at Nikolaevsk. 
There are great cement plants at Viadi- 
vostok and Komsomolsk, and three steel 
plants producing everything from pig iron to 
rolled-steel products at Petrovsk-Zabaikalsk 
near Chita, at Komsomolsk (a new shipbuild- 
ing and metallurgical center), and at Irkutsk. 

‘The armies of the “Far Eastern Front” 
and the “Trans-Baikal Front,” 
with excellent w 
recently developed industry and an improved 
transportation system, will employ tactics 
developed during the war with Germany, 
‘There is nothing much about them that was 
not known to military science before the 
war, but through trial and error, defeat and 
victory, the Russians have found out the 
best ways to use their available manpower 
and equipment. They have learned to fight 
on a wide front, employing mobile striking 
forces to smash enemy attacks and to obtain 
superiority in the sectors selected for of- 
fensive action. In the early days of their 
war with Germany, they were a little in- 
clined to slug it out with the enemy, regard- 
less of the enemy's strength. Now they have 
learned to fall back rapidly and then to 
strike in counteroffensive at the proper mo- 
ment. They have also learned a great deal 
about communications and supply. 

‘The Japanese have had a healthy respect 
for Russian arms ever since they clashed 
with the Red Army at Lake Khassan in 
1938 and at Khalkin-Gol in Outer Mongolia 
in 1939. That, undoubtedly, is why they 
never dared to cross the Siberian border in 
the first two years of the German war, al- 
though the Nazis in Berlin must have called 
upon Tokyo for help. 

‘As time goes on, as the Germans continue 
to take a beating in the West, Russia will 
get tougher in the East—not, I am sure, to 
help America, Great Britain, and China in 
their war with Japan, but to settle old scores 
that go back to that February day in 1904, 
when the Japanese jumped the Russian fleet. 

Whichever country is first to attack, the 
ultimate outcome is clear. Japan will go 
down in defeat. Its cities will be bombed 
from Russian soil, undoubtedly with Ameri- 
can planes, Its Kwantung Army will be 
driven from Manchukuo and almost certain 
ly from Korea. Siberia will be a battlefield, 
and perhaps the graveyard of Japanese 
treachery and aggression. 
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Prehistoric Reptile 
Takes a Bow After 
100,000,000 Years 


UNEARTHED in a gypsum quarry 
near Fresno, Calif., this plesiosaur finds 
the scene changed considerably since 
he (or she) paddled the prehistoric 
seas 100,000,000 years ago. The skele- 
ton, largest and most perfect of its 
kind ever mounted, has been assem- 
bled by paleontologists at the Cali- 
fornia Institute of Technology in Pasa- 
dena. Plesiosaurs were marine reptiles 
that flourished in the later Jurassic 
and early Cretaceous periods. As this 
specimen shows, they attained lengths 
of more than 30 feet. 
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TESTING TORPEDOES of the type carried 
by aircraft is simplified by a launching de- 
vice used at the Naval Torpedo Station at 
Keyport, Wash, Constructed from salvaged 
metal by mechanics at the Keyport station, 
the device simulates the ac 


flying torpedo plane in dropping its “tin 
fish” in the water near an enemy warship. 
From a boxlike platform suspended above 
the water, an observer watches the per- 
formance of the torpedo as it plows its way 
toward its target. 


CONCRETE “SUBMARINES” 
eel-like craft that will operate 
almost completely submerged as 
carriers of troops and 
through waters infested b; 
underwater raiders, are en 
sioned by Hal B. Hayes and Hal 
Williams, both of Hollywood, 
Calif. At the left, Hayes is seen 
inside a 124-foot model, which is 
shown below under test on San 
Francisco Bay. If trials are suc- 
} cessful, plans call for construc- 
tion of full-size, 10,000-ton ves- 
sels of this novel type. The pho- 
tograph shows the two V-8 mo- 
tors that drive the model, 


“LONG TOM” AT THE FRONT. U.S. 
troops in action have had welcome support 
from the huge shells hurled by our 155-mm. 
long rifle. Here one of the American-de- 


JEEP ON RAILS, Still another job for the 
‘Army's versatile quarter-ton is indicated 
by the picture below, which shows officers 
trying it out in the new role of switch en- 


signed big guns is creeping across a bad 
spot in a bomb-battered Sicilian mountain 
road, under the watchful eyes of engineer 
troops who have just cleared a path for it. 


WOODEN BELLY TANKS are 
used by the Japanese to give ex- 
tra fuel-carrying capacity to 
their planes. The two flimsy 
specimens shown at the left were 
found near the Munda airfield 
when that important New Geor- 
gia base was captured by the 
American forces. Apparently, 
the containers are made of mold- 
ed plywood with some sort of 
gasolineproof lining—a poor job 
when compared with American 
aircraft fuel tanks designed for 
similar us 


gine somewhere in Australia. Fitted with 

flanged steel wheels, the jeep proves that it 

can move a long string of loaded freight 
A dump trailer doubles as tender. 


Helleat Has the Zero’s Number 


‘OMETHING that would “go upstairs 
faster"—that’s what our Navy fighter 
pilots asked for. And they have it now, in a 
new Grumman plane that makes the lethal 
Wildcat look like a fireside tabby. First war- 
plane to be based on combat experience in 
the Pacific, the F6F Hellcat was in quantity 
production before the first model flew. 
‘While the Navy intends to let the Japs 
learn about the Hellcat the hard way, it is 


LIFE LIGHTS, with which men who 
have to jump from a sinking ship 
at night can signal to rescue par- 
ties, are being manufactured by the 
Celanese Celluloid Corp., of New 
York. Made of Lumarith plastic, 
the lamp is equipped with a 30- 
inch lanyard at one end of which is 
a safety pin that is fastened to the 
life belt. At the other end is a 
clamp, by which the lamp can be 
attached to a seaman’s clothing. 
‘The light is turned on by screwing 
tight the lamp's domed cap. 
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no secret that the new fighter has a wide 
margin over the Wildcat in speed, climb, 
guns, and armor. And, since the older plane 
chalked up a score of five to one against the 
fast but flimsy Zero, that's something. 

‘The first full squadron of Hellcats was 
delivered to the Navy last December, and 
there were F6F's in the Marcus Island raid. 
They are going to the U. S. Marine Corps 
and the British Royal Navy, too. 


NONSKID SEA BOOTS with thick, cleated heels 
and traction soles are being made by the U. S. Rub- 
ber Company for the protection of submarine-crew 
members while they work on the slippery decks of 
their ships. The new waterproof boots are roomy 
enough for insoles and three pairs of wool socks. 


POPULAR SCIENCE 


‘They Cleared 


the Tracks} fer Victory? 


The Iron Horse 
Saves the Day 


America started the war under 
the threat of a transportation 
crisis . . . but then the railroads 
came through with a miracle. 


By HICKMAN POWELL 


‘ALK all you want about airplanes 

and electronics and motor transport 
—the part of this war effort which really 
rates @ shout of amazement is the role 
played by the American railroads. The 
iron horse, which plowed the plains and 
spanned the mountains, was not what he 
used to be, For the last 20 years he had 
been getting creaky at the joints. To 
this Buck Rogers generation, millions of 
whom had never even ridden on a train, 
it seemed that he was inevitably doomed 


Coreful maintenonee hot kept old rolling stock up to 
ar on the heavy-duty job of moving war materials 


to go out to pasture. But here is the old 
horse now, snorting in the traces, haul- 
ing bigger loads and faster than anyone 
dreamed possible—least of all the rail- 
road men who are making him do it, 
With fewer miles of road than they 
had in 1918, with fewer employees, with 
20,000 fewer locomotives and 600,000 
fewer freight cars, the railroads of 
America in 1942 moved two thirds more 
ton-miles of freight than in 1918, and 
in 1943 are moving twice as much. In 
the first three months of this year, their 
jer traffic, which had slumped off 
toa trickle in the 1930's, was virtually 
double what it was in the corresponding 
period of 1918. And this, mind you, is 
the accomplishment of a transportation 
system which in 1918 was almost at 
its peak and for two decades after that 
had been taking it on the chin from the 


aye 


1942 


Drawings by Stanley Ral 


With less trackage, fewer employees, and less rolling stock, American railroads in 1942 hauled about 
two thirds more ton-miles of freight than they did in 1918, and today are hauling almost twice as much 


truck and bus competition of the motor age. 

We Americans of the motor age, indeed, 
have only God and the railroads to thank 
for the fact that we avoided national disaster 
in 1942, Pearl Harbor was bad enough, but 
when the U-boat packs fell upon our de- 
fenseless oil tankers on the eastern seaboard, 
they were striking much closer to the actual 
vitals of the country. The whole industrial 
Northeast was dependent on gasoline, and 
the devastating success of the submarin 
was cutting off that suppl 

Tt was the railroads that came 
rescue and averted the collapse of 
transport, A fleet of 


to the 
motor 
p00 old tank cars 


used by the oil companies for odd jobs of 
storage and short hauling—were put to 
rk, hitched into solid trains, and shuttled 
back and forth across the country on fast 
daily schedules as precise as passenger serv- 
Railroad men had been laughed at 
when they first thought they might be able 
00,000 barrels a day in this fashion, 
on it was proved how wrong’ th 
were. For by this last summer the old tank 
cars—stopping occasionally to getnew wheels 
were moving five times that much! 
The East still starved for gas, But that 
was because the railroads had been so suc- 
cessful that the Army and Navy dared to 


Farsighted management has also seen to it that cars don't sit oround for days waiting to be unloaded 
that they ore kept in first-rate repair by the company on whose rails they happen to be rolling at the 
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One of the means by which the railroads have accomplished their mirocle of transportation it by seeing 


to it that cars are loaded to capacity whenever possible, Above shows how this 


draw on eastern gas for their fighting supply. 
While this battle of oil was being won, the 
loss of Malay rubber to Japan threw anoth 
great burden on the rails. We have man- 
aged to get by on our tire supply, because 
ailways have absorbed the great expansion 
of traffic that would have been on rubl 
‘Transportation is a fundamental necessity 
in any war. Sea transport, because it is 
under attack, and air transport, because it is 
new, have had the spotlight; but the rail- 
roads have handled a far heavier load, be- 
cause they move each item many time 
From mine to smelter, to mill, to part fa 
tory, to assembly plant, our goods move 


moment, and that the; 
low, whereby cors mo. 


‘creases payload ratio 


m raw material to completion as engines 
of war, making each move by rail in a steady 
stream on which the flow of production is 
utterly dependent. Once assembled, the war 
machine goes to troops by rail, then moves 
with troops from training camp to maneuver 
area, back to training camp, and again to 
port of embarkation. Then, on its arrival 
abroad, the railroads resume the burden. 

All the vast new factories, munitions de- 
pots, and training camps, springing up in 
sections Where industry and population had 
been small, have been built and supplied 
with men and materials brought by rail. 
Freight traffic, which formerly moved pre- 


never roll home empty. Typical of today's efficiency is the device, illustrated be 
19 troops are scheduled fo receive o load os soon ax they have discharged one 


dominantly eastward through yards and ter- 
minals built to take it, now runs west in al- 
most equal flow—to the great Pacific ports 
of embarkation, to the plane factories of 
California, to the shipyards of the North- 
west. Why, for just one of Kaiser's Liberty 
ships, it takes a trainload of steel, which 
must arrive on time. And then the train re- 
turns, carrying copper or timber which ordi- 
narily would have moved via the Panama 
Canal, now closed to merchant trade. 

All this has gone on while trains rushed 
oil to the East; while millions of travelers, 
deprived of rubber, have rushed to the rai 
roads; and while troop movements have 
reached a fantastic level. Where soldiers of 
1918 moved perhaps three times by rail while 
training, today’s troops move six to eight 
times, on trips averaging 800 miles, often 
spanning the continent. Transportation has 
been used prodigally, because the railroads 
could provide it. And the remarkable thing 
is that they provide it with almost no new 
equipment. Sidings have been lengthened to 
hold longer trains, intricate electric traffic 
controls have been installed to accommodate 
far more trains on a single track, yards have 
been built. But in general the rolling stock 
is little more than it was in quiet 1939. The 
new streamlined trains have kept running at 
full speed. The new 4,500-horsepower Diesels 
have hauled away unceasingly, dragging 
great loads across the western mountains. 
But a great part of the increase has been 
through the intensive use of equipment 
which had seemed almost ready for discard, 

Intensive management has done the trick. 
For instance, it takes about 1,300 cars— 
passenger and freight—-to move an armored 
division, A few years ago such equipment 
would have been immobilized for days or 
weeks after making a special run. But last 
spring, within a period of six weeks, one set 
of equipment moved seven divisions, on 
trips of several thousand mile: 

First the trains, carrying troops with their 
tanks, moved one division from Fort Knox 
down to Camp Polk, in Louisiana. As each 
train unloaded, it picked up a unit from an- 
other division, bound for the Arizona desert 
area. From then on to California, back to 
the Tennessee maneuver area, again to Loui- 
siana and the desert, and back to California 
and Tennessee. That series of movements, 
which could be accomplished only by care- 
ful advance planning and scheduling, is one 
of the prize accomplishments of the military 
transportation section of the Association of 
American Railroads, a civilian unit quar- 
tered in the Pentagon Building outside of 
Washington, where it functions virtually as 
a part of the Army, moving more than 2,500 
special trains a month. 

At one time during the First World War 
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there were tied up in eastern terminals and 
yards more than 200,000 freight cars, far 
more than could be unloaded, while other 
parts of the country were suffering from 
car shortages. The job had been botched, so 
the Government took over the railroads and 
botched it some more. But all the fault was 
not on the railroads or the Government. 
Much of it was due to faulty planning by 
shippers. 

The railroads and the Government both 
had more foresight this time. Locomotive 
power has been conserved by running longer 
trains, by keeping engines on the road for 
longer runs, and by loading cars more heavi- 
ly. When a 20-ton car is loaded with 20 tons 
of freight, only half of what the engine pulls 
is payload. But load that car to capacity of 
40 tons or more, and the locomotive is pull- 
ing twice as much freight while its total load 
is increased only by one half. 

All purely military transportation—of 
troops, Army freight, and goods for Lend- 
Lease—is under direction of the Army 
‘Transportation Corps, set up after Pearl 
Harbor as a part of the Services of Supply, 
under command of Major General Charles P. 
Gross. In this country, the actual work is 
done by the roads themselves, co-operating 
under the leadership of their Association of 
American Railroads. 

But once overseas, the Army takes con- 
trol and its own railroad troops man the 
trains, in co-operation with our allies. Long 
before the war our railroad military units 
were set up as part of the Army reserves, 
entire skeleton outfits drawn from individual 
railways, with operating battalions modeled 
after the organization division, and shop and 
maintenance battalions. 

On three rail systems across the north of 
Africa today American railroad men in uni- 
form are working with a motley collection of 
French civilians, Algerians, and British sol- 
diers, working with everything from the 
oldest of narrow-gauge engines to the new- 
est of American cars and locomotives, un- 
crated and assembied on the spot. And as 
the African and Italian campaigns show, 
they have been getting results. Farther east, 
other American railway troops work in 
partnership with Persians, running the 
trans-Iranian Railway, from the Persian 
Gulf cross the mountains to Russia, moving 
the great flood of Lend-Lease supplies. 

Over there they have new cars and new 
locomotives, thousands of them where they 
are needed most, and there will be plenty 
more when the troops move in on Europe. 
‘They are moving the stuff that will win the 
war; and whether or not they talk the same 
language, whether they are in uniform or 
not, they all understand each other on that. 
For they are all railroad men. 
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A flyer wearing the new A-14 rubber face mask used 
with the demand oxygen systom. Around its edge the 
mask seats against the si ight seal 


By STEWART ROUSE 


Drawings by the author. Photosropht 
courtesy of U.S. Army Ale Forces. 


EARS ago, our Army developed the first 

aerial oxygen equipment, along with its 
first high-altitude planes. This “free-flow” 
system worked well enough in the earlier 
days of military flying; the oxygen was fed 
from the regulator into the mask, and the 
pilot turned a handle to increase the flow as 
he gained altitude, 


Something 
New in 
Fashions 


With the new demand oxygen 
mask, our flyers challenge the 
Axis enemy at any altitude. 


But in a modern warplane, under combat 
conditions, flyers have too much else to do. 
‘That's why the Aero-Medical Laboratory at 
Wright Field was set the task of designing 
oxygen equipment that would “do its own 
thinking.” ‘The solution they have come 
through with is a honey—the best oxygen 
system in the world, according to the Air 
Surgeon General, whose business it is to 
know. 

It's called the “demand” system, because 
it automatically adjusts its flow to the de- 
mand of the flyer’s body at any altitude. It 
gives him air without extra oxygen at 
ground levels, As he ascends into thinner 
atmosphere, it automatically begins to add 
oxygen to the air he breathes. And, it in- 
creases the proportion of oxygen as he goes 
up, until at 30,000 feet—when he needs it 
most—he’s getting pure oxygen. 

On night flight, simple adjustments vary 
the working of the demand system so that 
the flyer gets oxygen, in increasing quanti- 
ties, all the way from the ground up. For, 
research has shown that lack of oxygen is a 
major cause of poor night vision. If oxygen 


ADVANTAGES OF DEMAND OXYGEN SYSTEM 
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isn’t used, night-vision efficiency drops with 
altitude. Effects are noted as low as 5,000 
feet. 

The “thinking” oxygen equipment looks 
complex but, in principle, it is relatively 
simple. The heart of the apparatus is the 
regulator, which gets its oxygen from spe- 
cially designed, light but strong cylinders 
through a supply line or “trunk line.” Air 
comes into the regulator through an air port 
which closes automatically at 30,000 feet. 
From the ground to 30,000 feet, the propor- 
tions of air and oxygen admitted to the 
automatic mixing regulator are controlled 
by a tiny aneroid bellows control, similar to 
that in a barometer, operating two valves. 
As the outside air pressure decreases with 
altitude, one of these valves opens the oxy- 
gen supply inlet farther and farther; the 
other closes the air inlet correspondingly. 

One of the main drawbacks of the old- 
style equipment which the new regulator re- 
places was its tendency to waste oxygen. 
‘The older types supplied oxygen at all times. 
But the automatic regulator now incorpor- 
‘ates a device which cuts off the oxygen flow 
every time the flyer exhales and renews it 
with each inhalation. This device, a little 
diaphragm working a valve, operates on the 
differential of pressure induced by the re- 
versal of the flyer’s breathing. When he 


n, a crew member 
bomber or cargo plan 
mask hose from the demand-system regi 
later ond plugs it into. his wolk-around. 
On returning to his station, he recharges 
the bottle as shown at the right. This 
operation is also illustrated in the Air 
Forces photograph on this month's cover 
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BAIL-OUT BOTTLE. If he hos to ivmp, the 
airman discords his mosk ond sucks oxygen through 
2 tube from © cylinder in a pocket of a trouser leg 


breathes in, the diaphragm flips to one side 
and a little lever linkage opens the oxygen 
valve. But when he starts to exhale, the 
pressure moves the diaphragm and thus 
shuts off the oxygen-flow valve. 

‘Sometimes, in flight, the pilot may want a 
momentary “shot" of oxygen. He gets this 
through a flip of the finger on the auto-mix 
button of the regulator. This cuts off the 
air flow when turned to the “off” position 
and thus gives pure oxygen at any altitude. 
If, for some reason, the mechanism should 
fail to function, there is another little handle 
labeled “Emergency”; this by-passes the en- 
tire regulator mechanism and cai 
oxygen to flow directly into the mask feed 
hose. (Continued) 
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FLOW INDICATOR TIGHTS INDICATOR LAMP OXYGEN MASK WITH All 
SHOWS WHETHER\ WHEN PRESSURE FALLS 
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DEMAND SYSTEM is seen in detail in this drowing, which shows it installed in a fighter plane. 
The pilot, who has plenty to do in flying ond fighting the plone, doesn't have to control his oxygen 


MICROPHONE — = 
Socker 


INLET 


ouruey 
valves 
rae 


S) rcarn 
So Ai ase 


PRESSURE IN HOSE 


nevae INHALATION = EXHALATION 


THE MASK js a masterpiece of design, bosed on on anthropological 
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CONSTANT TESTING SAFEGUARDS FLYERS 


Mask-testing apparatus ot 


left is filled with pyro- 
gollic id ich absorbs 
oxygen) and potassium hy- 
droxide (which absorbs 
corbon dioxide and water 
vapor). Another safety 
device is the oxygen flow 
indicator, above, which 
shows if system is working 
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‘The mask of the new equipment also dif- 
fers substantially from the type formerly 
used. The oxygen-air mixture flows directly 
into the mask through a flexible hose which 
divides into two lines as it enters the mask, 
each entry being opposite a nostril. Just be- 
low the tiny microphone, at mouth level, is 
the exit valve. When the flyer exhales, the 
foul air passes through this Valve. The pres- 
sure of the oxygen-air mixture in the inlet 
system prevents the foul air from running 
down the inlet pipe and contaminating the 
supply. When the man inhales, the outlet 
valve—using a soft rubber washer—flaps 
shut and prevents an inflow of outside air. 
No low-oxygen-content outside air can enter. 

‘The outlet valve feeds into a duct which 
carries exhaust air down to the chin and 
neck. This prevents fogging of goggles. 

‘The new system is equipped with a num- 
ber of safety and convenience devices. A 
bouncing-ball flow indicator, set at the side 
of the pilot's cockpit, tells whether the en- 
tire system is in correct operation. This 
gadget is so arranged that a little ball, with- 
in a glass pipe, bounces every time the user 
of the mask breathes. If the ball should fail 
to bounce, he would know that he is not get- 
ting the proper flow of air-oxygen mixture 
and would open the emergency valve. When 
pressure in the oxygen system as a whole 
drops below 50 pounds—that is, when only 
one seventh of the total supply remains—a 
lamp lights up near the bouncing ball. This 
tells the flyers that they’d better get the 
plane down below 10,000 feet pretty soon, 
before they run out of oxygen. Sometimes a 
blinker device, like a winking human eye, 
is used instead of the bouncing ball, to show 
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whether the regulator is in perfect operation. 

On large planes—bombers and transports 
—each flyer has his own regulator and 
mask, plugging it into his station on the 
trunk-line oxygen-distribution system. Often, 
however, especially in battle the flyers have 
to walk around from one spot to another. 
For this purpose, each station has a small 
portable oxygen cylinder known as a “walk- 
around bottle.” The flyer can plug this onto 
his mask hose when he wants to roam, re- 
plugging into the central system when he 
returns to his station. ‘The bostle, when not 
in use, is recharged by means of a hose at 
the flyer’s station. 

Each crew member also has a small bail- 
out cylinder charged with oxygen under 
very high pressure. He wears this in a 
pocket in a trouser leg. If forced to para- 
chute, he takes off his mask, puts the pipe- 
stem bit of the bail-out hose into his mouth, 
turns the valve, and jumps. He will have 
enough oxygen for his trip to earth. 

Oxygen to supply the demand system is 
stored in light but very strong cylinders 
clamped to structural members of the plane. 
‘These are connected to a manifold or link- 
age of small-diameter pipes, so that all 
the cylinders deliver their oxygen at equal 
pressure to the trunk-line pipe, which 
passes through the fuselage and reaches 
each crew station. Every cylinder has its 
own check valve, so that if an enemy bullet 
punctures it the oxygen cannot blow back 
through the damaged cylinder and be lost. 
Cylinders are recharged as necessary from 
portable high-pressure cylinders carried on 
a truck, through a filler valve extending 
outside the fuselage. 
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Our Medium Tanks 
Get a New Engine 
with Lots of Zip 


FF Ford assembly lines has 
come a tank engine that our 
fighting men hail as an Axis beater. 
It has what it takes to triumph in 
armored warfare—speed, dependabil- 
ity, and “zip.” What's more, its com- 
pact construction makes it simple to 
service, and mass production is pos- 
sible with a minimum change of 
available machinery. It powers our 
medium tanks and tank destroyers. 
Ford and Army Ordnance engineers 
developed this engine. Its basic speci- 
fications were taken from a 12-cyl- 
inder aircraft engine of proved merit. 
‘The engineers cut it to eight cylin- 
ders, added clutch and flywheel, and 
altered the fuel, ignition and lubrica- 
tion systems. The result is a liquid-cooled 
V-type engine weighing approximately 
1,500 pounds and developing 500 horsepower 
at 2,000 revolutions a minute. 
Some of its innovations: Crankshaft and 
flywheel are cast instead of forged; push 
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End view of new tonk engine with cut-away of cylinder 
essembly. General view at top shows other details, in- 
cluding the cccessory drive that simplifies servicing 


rods are of one piece of copper-silicon steel 
central power drive unit operates cam- 
shafts, water pump, oil pump, magneto, 
fan, and generator, simplifying service; 
centrifugally cast cylinder liners assure 
greater strength and longer wear. 
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Notural Brazilian rock crystals, which are almost 
2, ore the row material for transparent 
quartz that has found wide use in industry 


“USED QUARTZ REPLACES STEEL AND GLASS 


Photographs Courtesy General Electric Company 


RECISION gauges of fused quartz, used 

to test parts for airplane engines, now 
release tons of the finest tool steel for other 
war needs. This new application stems from 
one of the many remarkable properties that 
General Electric research workers have 
found in melted and solidified rock crystal. 

Because fused quartz reacts almost negli- 
gibly to changes in temperature, it proves 
ideal for standards of length and of angles. 
Its high melting point, exceeding that of 
glass by some 1,200 degrees F., especially 
suits it for use in high-temperature vacuum 


EXPANSION 


Its low coefficient makes fused quartz ideal 
‘and optical lenses and flats 


for fine gauge 


‘Aluminum 52x 


TOPPER 34% 


ORDINARY GLASS 16X 
WARD BOROSILICATE GLASS 7X 
FUSED QUARTZ 1X 


nd stuck info @ furnace, @ fused-quartz rod 
"sufficient heat to light @ cigarette, yet 
jes remain cool enough to be held by hand 


Crushed into fine pisces, the crystals are packed 
into @ crucible, put in on electric furnace, and 
heated to the fusing point of 3,200 degrees F. 


tubes for lighting airfields. Probably the 
flattest things in the world are 10-inch disks 
of the material, ground for optical purposes 
by the National Bureau of Standards, Their 
surfaces, 1% inches apart, vary less than 
4/10,000,000 of an inch from perfect planes. 

While healthful ultraviolet rays of sun- 
light cannot pass through glass, fused quartz 
transmits them freely. Some day the ma- 
terial may be made cheaply enough for 
windowpanes. Already, germ-killing rays 
of ultraviolet light are being emitted by 
sterilizing lamps employing fused-quartz 
tubes, and the infrared rays called radiant 
heat are as easily transmitted. 


LIGHT TRANSMISSION 


Ultraviolet rays of the sun or a lamp pass 
through fused’ quartz, but gloss halts thers 
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Leboratory waro of clear and translucent fused 
quartz has a high melting point, low coefficient 
of expansion, ond very great resistance to acids 


Rods are made from solid ingots, and tubes are 
worked from hollow ones. Both forms of ingots 
After it has cooled off, the ingot into which the | ond fused-quertz rods and tubes are shown above 
mass of crushed quartz crystals has been fused is | 

lifted out of the furnace for further processing 


IW NEW USES 


Drafts or spattering of molten metal from 
the arc lamps in motion-picture projectors 
sometimes crack their glass condensing 
lenses. Quartz lenses now eliminate the 
trouble. Resistance of fused quartz to chemi- 
cal corrosion adapts it especially to labora- 
tory flasks, beakers, and test tubes. 

‘Though fused quartz has been familiar to 
scientists for more than a century, until 
recently it has been used mostly in the These fused-quorts blonks, 12 inches in diameter, 
laboratory. Natural quartz crystals are 4 ps mee ate Jost, Daeal ile vera 
melted in an electric furnace to make the 
transparent material, and a selected grade 
of pure sand is used for a less expensive 
translucent or opaque variety. 


HEAT RESISTANCE 


Fused quartz is often used continuously ot 
1,800 degrees F. and intermittently at 2,300 


FUSED QUARTZ 
MELTS AT 
‘ABOUT 3200°F. 


6 When o hollow fured-quarts ingot Is worked into 
@ tube, first placed in a furnace where it 
is again heated—this time to make it pliable 


Because of a high rasistonc in the furnace, 
freedom from distortion caused by heat of friction, f ired. 
fused quartz is ground and lopped faster than glass 


What happens to the crew of 
one of Uncle Sam‘s big land 
bombers when it is forced.down 
on the sea? It may be only a 
matter of seconds before the 
plane sinks, but every man 
knows his job and does i 
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ANE 1S TO BE FORCED DOWN. AT 
DUE TOLACK OF FUEL OR TWAT 
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"CANNOT BE MAINTAINED — 


HEN the order, “Prepare to ditch,” 
comes over the interphone system of 
one of our big bombers, 30 seconds may 
mean the difference between life and death - 
for the crew. For that warning, sounded by 
the pilot, is notice that the big land plane is 
being forced down on the sea, and 30 seconds 
afloat without seaplane landing gear may be 
all that can be expected even under the 
most favorable conditions. 
So well trained are our bomber crews, 
though, that these emergency landings on 
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BUT THE PLOT AND CO-PLOT. 


water have lost much of their hazard, at 
least insofar as it relates to loss of life or 
injury in the actual landing. Each man 
knows his station, and he goes to it, ready 
to act instantly with the final impact of the 
plane on the water. Each has his specific 
duty to perform, and he does it without hesi- 
tation and without delay so that he and his 
mates will be assured of at least a fair 
chance of survival in their life rafts. In ad- 
dition, each man also knows duties of the 
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cur should any be too seriously injured to 
carry out his part. 

Specific instructions, known officially as 
the “ditching procedure,” have been pre- 
pared by the Boeing Aircraft Company and 
the Army Air Forces. The steps apply par- 
ticularly to Boeing's big Flying Fortresses, 
but in general they are also followed for a 
water landing made by any other multimo- 
tored land plane. Illustrations and instruc- 
tions from the “ditching procedure" are giv- 
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others in the crew so that no hitch will oc- en on this and the preceding page. 
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THE RAFTS SHOULD BE 
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JO REST THE PREDESIGNATED MEMBER 


1 This huge floor ot the Army Air Forces School of Applied Toctics, 
Orlando, Fla., is 0 mop of the China coast. To train officers in 
air defense, olectric “jeops (left) roll over it representing bombers 


Electric ““Jeeps’’ Aid Air-Defense Training 
eal he : 


3 At the main filter board, duplicating equipment 
of a defense center, this information is used to 
determine the objective ond arrival time of attackers 


2 Woe "spotters" stationed in baleony posts on 
the four walls take sights on an invader and 
report its course, speed, height, and other dota 


5 Getting orders on a walkie-talkie, a Wac sets the 
controls of her interceptor "jeep." It should 
" before the latter hits its target 


4 From the plotting table, orders ore flashed 
to “interceptor bases” on the big map floor, 
giving courses on which enemy can be headed off meet the "bom 


“CARGO PLANES DOUBLE AS AIR AMBULANCES 


FLYING AMBULANCES, converted from giont transports that 
carry men ond matériel into bottle, are being used to speed the 
wounded to base hospitals. Cargo planes going up to the front, they 
ore hospital ships coming back, Many ore big C-A7's like that shown 
above at a demonstration at the School of Applied Tactics in Florida 


STRETCHER SUPPORTS thot can be stored under the floor 
boards when not in use are easily attached to the bultheod: of 
the fuselage, os in the photo at right. Stretchers are held on with 


ight surgeon, 
‘tanks, ox shown below, and oll of 
con the flight to the bose hos 


IR evacuation of sick 
and wounded sol- 
Giers is being hailed as a 
great saver of lives in 
this war. Big cargo 
planes, flying matériel in- 
to battle zones, are con- 
verted into swift aerial 
ambulances for the trip 
back. 

In New Guinea, where 
transfer over mountains 
would take three weeks, 
planes cut the time to 
less than one hour. A 
critically injured soldier 
was brought from Indo- 
China to the United 
States in eight days, Brig. 
Gen. David N. W. Grant, 
Air Surgeon, reported re- 
cently. By land and sea, 
the trip might have taken 
three months. 
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ALL-PLASTIC GOGGLES, sot with shatterproof 
Plexiglas lenses thot insure clear and undistorted 
vision, ore now manufactured for war workers by the 
Watchemoket Optical. Co., of Providence, R. |. 
Weighing less than two ounces, the fullframed gog- 
gles fit right over proscription glosses. Perforations 
in the frame prevent fogging, ond special filters 
con be snapped on the lenses for glare protection 


A CLEANING CAGE that mokes short work of 
small parts like gauges and bearings has been de- 
signed by the L. & R. Mfg. Co., Newark, N. J. Run 
by electricity, the unit is os simple to, ure ox 


washing machine and iz easily operated by @ wom- 
on. The speed of the whirling cage, which holds the 
dirty parts, con be adjusted for varying needs. 
Entire portable unit weighs less than 50 pounds 
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ONE-MAN RIVETING with o vibrator 
thot is controlled by the "trav 
driving set has just been perfe: 
Buffalo Airplone Division of Curtiss-Wright 
This “i can be done with eith 
‘ator, and is 
ty jobs like cowling 
Since the gun is internally 
e work is unusually accurate 


ELECTRODE HOLDERS slim enough 
to work in tight places and waighing only 
12 ounces are offered by Jockson Prod- 
ucts, of Detroit. Insulated, the holder 
guards welders’ eyes from flash and cuts 
out waste due to touching work with bore 
holders. It holds rods up to 3/16 inch 
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Brain-Teasers in Uniform 
SEVEN PROBLEMS WITH A WARTIME SLANT 


1. His Dollars 
Make Sense 


AMAN puts half 
his week's pay 
into war bonds 
and stamps. After 
buying them, he 
has left just as 
many cents as he 
had dollars, and half as many dollars as 
there were cents in the envelope when he 
received it. What is his weekly pay? 


2. Bombing by Halves 


A BOMBARDIER is told to set fire to four 
enemy towns. Over the first one he drops 
half his bombs and half a bomb. Over the 
second he drops half the bombs he has left 
plus half a bomb. Over the third town he 
drops half the remaining bombs and half a 
bomb. Then, taking count, he finds that he 
has 36 bombs left for the fourth town, What 
was his original load? 


3. Defense Without Design 


A FIELD of pillboxes is laid out as illus- 
trated here. Corporal Fussbudget, gunner, 
whose secret passion is design, is consider- 
ably upset by 
the fact that his 
pillbox, M, plays 
no essential part 
in the design 
created by the 
other boxes. How 
might the Army 
engineers have 
laid out the field 
to put all 13 into a similar pattern, and so 
satisfy the corporal’s aesthetic sense? 


A 


4. Ships That Pass in the Jungle 


Boats A, B, and C, carrying men up a 
narrow jungle river, meet boats D, B, and F, 
bringing down wounded. There is no room 


to pass, but there is a small basin at P 
which will admit any one of the boats singly. 
How can the boats pass? 


5. It's Later Than They Think 


A CERTAIN street corner in an occupied 
coastal city is guarded day and night by 
German sentries. The watch is changed 
every time the two hands of the clock coin- 
cide. At what times, within 24 hours, will 
the guard be 
changed? If no 
guard is on duty 
there more than 
once each week, 
how many will 
serve on that cor- 
ner from a min- 
ute before Mon- 
day noon to a 
minute after Sun- 
day noon? 


6. Japs with a Price on Their Heads 


SUPPOSE Army Intelligence offers a bounty 
on Jap prisoners brought in for questioning. 
Outfit A brings in half a dozen dozen Japs 
and is paid a dozen dollars the half dozen. 
Outfit B brings in a dozen dozen Japs and 
receives half a dozen dollars the dozen. 
Which outfit receives more money? 


7. Getting in Under the Wire 


IMAGINE, if you can, a row of telephone 
poles set up to girdle the earth at the equa- 
tor. Suppose also the earth is a perfect and 
even-surfaced sphere of exactly 25,000 miles 
circumference. Now string on the poles a 
high-voltage wire 100 feet longer than the 
circumference of the earth, so that when the 
current is thrown on there is a charged cir- 
cle around the earth concentric with the 
equator. Could a man pass under this wire 
at the equator without touching it? Could 


a ship pass under it?—E. J. DINTRUFF. 
See page 220 for answers, 
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How 
You Can See 


By DON ROMERO 
Drawings by ERIC SLOANE 


when, to every pilot who took his 
plane into the air, the weather, in- 
stead of being a subject of casual 
e ea er conversation, would be a matter of 
life and death. 
Up to now, most of us have looked 


Great currents in the atmosphere upon weather forecasting as pretty 
th much a hit-and-miss affair. Meteor- 

produce the changes that make us Clogists, talked solemnly, of rising 
: “as a pressures and departing storm centers, 

call it a “nice day or swear! but few of us had faith in the predic- 


tion that tomorrow would be “fair and 
warmer.” Often we were just as ready 
to listen to some old-timer who, with 
that every- an eye for the weather, would cast a know- 
ing glance at the sky and then recite some 


HEN Mark Twain 
body talks about the weather but 


nobody does anything about it, he did not ancient jingle such as “Mackerel sky, not 
envision the spectacular advances that lay three days dry.” 
ahead in meteorology. Nor did he for Today, however, meteorology —largely 


ne would b 
nd buggy 


through the medium of aviation—is bring- 
ing home to many of us a new and entirely 


the day when the airpl 
common as the horse 


WHERE AMERICA GETS ITS WEATHER Governing the woother of the United States are 


umber of huge bodies of air, each of which 
takes its nome from the re ing across the 
country in the directions indicated on the drawing below, these major air masses determine almost 
entirely the weather of the areas over which they pass. In turn, however, they ore offen affected 
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understandable concept of the enormous 
mass of air that floats over our heads. It 
is taking that gigantic ocean and showing 
us not only how to “see” it, but also how 
to feel it and smell it! 

Known as Air Mass Analysis, this new 
concept is based on the studies and experi- 
ment of Vilhelm Bjerknes, who, with other 
Norwegian meteorologists, was one of the 
pioneers in the science of “long-distance” 
weather forecasting. Instead of visualizing 
the atmosphere as one vast sea whose 
vagaries accounted for weather that could 
be predicted with certainty only a few 
hours in advance, Bjerknes discovered that 
the atmosphere ‘actually is composed of 
several giant individual bodies of air, each 
of which is distinguished by its own heat, 
humidity, and clarity. Bjerknes also dis- 
covered that, at definite times of the year, 
these bodies of air moved 
in well-defined paths across 
the earth’s surface. He also 


was governed almost entirely by the type 
of air that was occupying that area at 
that time. 

Known by the outlying regions from which 
they come and where they have been condi- 
tioned, several of these huge air masses 
dominate the weather of the United States. 
The Tropical Atlantic and Gulf airs are 
‘warm, humid currents that have been cooked 
up by the intense sun and warm sea water 
of the Caribbean region, The Polar Atlantic 
is a cold, low-clouded, drizzling current that 
sweeps down from the Grand Banks off New- 
foundland. The Polar Continental is a cold 
and lively current of air. From the deserts 
of Mexico and Arizona comes the Tropical 
Continental—a burning, arid body of air 
that fortunately gets only as far as Okla- 
oma, Colorado, and Kansas, Up through 
Southern California comes the Tropical 


AIR MASSES AND THEIR ‘FRONTS 


found that the weather that 
prevailed in a given area 


“Fronts” are sot up when two air mosses of different types cor 
in contact with each other. It is here greatest turbulence occurs 


MINIMUM AIR-MASS 
MEASUREMENTS 


“OVER SOOMILES. 
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Pacific, a soft, lazy kind of air that is be- 
lieved to originate in the South Seas. The 
cool, moist Polar Pacific that chills Seattle 
comes all the way from Siberia. The eighth 
body of air—Sec Superieur—is believed to 
originate in the stratosphere over the Gala- 
pagos Islands. 

One thing that must be kept in mind is 
that while these bodies of air largely de- 
termine the weather, they, in turn, are often 
affected by the areas over which they pass. 
An air sweeping down over a lake region is 
very likely to bring weather that is raw as 
well as cold. A warm, moist body of air 
moving over cold ground will be responsible 


What Do You Kuou 


for cloudy weather—caused by the air’s 
lower layer being chilled and thus having 
some of its moisture condensed into visible 
form. A clear, cold body of air passing 
over a hot area will pick up little heat from 
the sun, but will allow its rays to continue 
to heat the earth's surface, and then absorb 
heat from. that. 

Even the topography of the ground can, 
for a time, change the character of an air 
mass, Coming in at a low level, a warm cur- 
rent can be carried up the side of a high 
mountain range and be tossed high into the 
air—with a resulting condensation of its 
moisture that may keep the mountain range 


This not-too-difficult quir will help you to text 
your tnowledge of meteorology. Under each ques: 


n are some possible answers, only one of which 
arrest Cheek Your eniean vik theemlon pegs $4 
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warm air os it pushes it back. In 
will build up as it advances 


Invading worm air, being light, will come in “over the top.” Fis 
lowed by progressively lower clouds, and rain. An invading cold air will then start the cycle all over again 


snow-capped through an entire hot summer. 
Crossing the mountain peaks and rolling 
down the other side, this same air mass will 
be heated up again by the increased atmos 
pheric pressure, and in its now drier state 
will be so thirsty for moisture that it will 
suck the surrounding sky dry of every cloud. 

Picking up heat from its contact with 
warm area, the lower layer of a cool air 
mass will become light and will start to 
rush upward in the form of giant air bubbles, 
some of them hundreds of feet in diameter. 
A plane, flying along in cool, stable air, will 
get a sudden jolt as it is caught up in one 
of these swiftly rising currents, and then 
will be dropped with equal suddenness as it 
escapes from the bubble area. Although 
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pilots of passenger planes naturally strive 
to avoid such turbulent spots, they can be 
of help to a pilot who has to gain altitude 
quickly. All he needs to do is to keep circling 
in one of these bubble areas and let it shoot 
him skyward at a much faster rate than he 
could climb, The same is true—and of 
greater importance—to the glider pilot, who 
must rely solely on upward currents of air 
to stay aloft. 

As important as the discovery of the air 
masses themselves is the locating of their 
“fronts"—the border lines that separate one 
mass from another. Modern meteorology is 
teaching us to “see” these invisible masses 
by observing the action that results when 
one mass drives out another, for it is at 


93. 


these fronts that “cloud” 


which has a definite physi- 
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methods by which schools 
of meteorology are teach- 


ing students to “see” | 48 sc 


individual air masses in- 


begins to ache. 
Almost simultaneously 
I2-A with the discovery of 
“long-distance” weather 


volves the use of warm 
water that has been col- 
ored red, and cold water that has been 
colored blue. When poured into a glass and 
viewed from the side, these two types of 
water can be seen to set up the same kind 
of “fronts” that occur in the atmosphere; 
the cold, heavy water tending to push down- 
ward; the warm, light water surging upward. 

‘Feeling” and “smelling” the weather, 
long considered whimsical notions of fore- 
casting, have also been reinterpreted for us in 
a practical and understandable way. “‘Smell- 
ing rain in the air,” for instance, means that 
we are in a low-pressure, or storm, area; 
odors from swamps or other low, moist 
places, formerly held captive by the high 
pressure of good-weather air, have now been 
released into the atmosphere. When we say 
that “it feels like rain,” it merely means 
that we are reacting to a falling pressure, 


forecasting came the real- 
ization that here was a 
powerful weapon of war. Soon after the 
Norwegian pioneers announced their find- 
ings to the world, the Germans started an 
intensive study of modern meteorology. Fol- 
lowing close on their heels came the Japs, 
who today have a first-rate weather bureau. 

How well the Germans have learned the 
new science is evidenced by the spectacular 
escape of their battleships Scharnhorst and 
Gneisenau through the English Channel 
under the very noses of Britain's land-based 
bombers, At the time, it seemed as if the 
Germans had taken a 100-to-1 chance, and 
won. Actually, with characteristic Teutonic 
thoroughness they had timed the escape to 
the day—a day which their meteorologists 
Jong in advance had advised the Admiralty 
would bring the worst weather that the 
Channel had seen in years, Even if the 
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British bombers had known that the ships 
were in the Channel, they would have been 
helpless, for a “pea-soup” fog enveloped the 
vessels as they raced for the open sea. 

When Germany launched its invasion of 
Poland, the Poles, fighting fiercely to resist 
an already overpowering foe, cursed the 
luck of the invaders in the excellent weather 
that was aiding their advance. Actually, the 
Germans had waited for months for the 
weather to become their ally, and had not 
dared turn a wheel before their experts had 
guaranteed them two absolutely dry and 
clear weeks in which to move their tanks 
and trucks, 

Most Americans like to believe that the 
Japs chose December 7 for their attack on 
Pearl Harbor because it was a Sunday, when 
normally the base would be enjoying “a day 
off.” More likely the truth is that they 
carefully selected a time when it would be 
good sailing weather for their carriers, good 
flying weather for their planes, and a clear 
day for bombing an unsuspecting foe. In one 
notable instance, however, Jap meteorolo- 
gists badly misread the signs. In the Bis- 
marck Sea engagement, the Jap armada was 
advancing under the protective screen of 
a thunderhead when suddenly the clouds 
evaporated into a clear sky and left their 
battleships and transports sitting like ducks 
on a calm lake. (Continued on page 220/ 
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RADIOSONDE An involuable weather di this 
robot broodcaster sends down fo earth a steady stream 
‘of atmospheric data as it oscends at the tail of a bal- 
loon. In the stratosphere, the balloon bursts, and the 
rodiosonde floats to earth supported by a parachute 


OF A “COLD FRONT” 


training films made by Walt Disney for the U, 8. Navy 
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INFRARED DE-ICING RADIATORS are proposed by J. D. Altemus, of 
Roslyn, N. Y., as a new solution to one of aviation’s most insistent prob- 
lems. Mounted on the nose and propeller hub, the radiators would focus 
their beams on the propeller blades and leading edges of the wings to 
keep them above icing temperature. 


TRACER BULLETS that ignite fast 
enough for use in short-range tom- 
my guns have been designed by Col 
Sterner St. P. Meek, U.S.A. By increasing the ex 
posed area of the igniter compound on which the 
propellent powder acts, and shortening the fire's 
th through the compound, the tracer material is 
ade to ignite almost instantly after the discharge 


je-ray 
for planes by Donal 


oscilloscope has been developed 
1 G. Little, of Baltimore. 


As the loop antenna revolves, a circular wave 
pattern ap on the oscilloscope screen, 
which is calibrated to 360 degrees. When radio 
signals begin to come in, a depression appears 
in the pattern to indicate the direction from 
which they are being sent 
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FLAME-THROWING TANKS that are said to be able to spew out their jets of fire a dis- 
tance of 110 yards are reported to be among Germany's new “secret weapons.” The tanks 
are also said to be equipped with a smoke-screening device that makes it possible for them 
to envelop themselves in a thick artificial fog in a matter of a few seconds. 


MINE-LAYING U-BOATS are now believed to be in use by the Germans in an effort to de- 
stroy the bridge of ships carrying supplies to our allies and overseas forces. In addition to 
torpedoes, the U-boats carry a substantial load of mines which they can plant while sub- 
merged by dropping them from slotted chambers. 
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OUR NEW WEAPON IN THE DARK 


By JEAN ACKERMANN 


LEADER of a night scouting party 

consults his map. As he is near the 
enemy lines, it would be suicide to strike 
a match or use a flashlight. No need. 
Printed in luminous ink, lines of the map 
shine dimly but clearly in the dark. 

‘The party moves on. Lest his men be- 
come separated from him, the leader wears 
a faintly glowing button on his back. 
Similarly, to the rear, ghostly processions 
of blacked-out tanks and troop-loaded trucks 
are advancing in follow-the-leader style, 
each guided by a spot of luminous paint 
on the one ahead 

Now the scouts have completed their 
mission. To mark directions for the secret 
troop movement, they have daubed roads 
and trees with splotches of ordinary-looking 
paint, When a soldier turns the invisible 
beam of a special black-light flashlamp upon 
one of the painted direction markers, it lights 
up as plainly as a traffic signal. 

‘Through 30 centuries, from the time when 


IVILIAN USE. Streot curbs, doorknobs, st 
ays light switchs, and other similar p. 
an be covered with luminous paint to guide 
eople safely through a blacked-out orea 


Foshion hos not neglected to avail 
effects made possible by luminescence, using it on hats, 
dresses, copes, stockings, hairdress, ond jewelry. In the 
theater, too, 


ancient Egyptians used light-emitting min- 
erals to create a mysterious glow around 
tempie altars, the phenomenon called lumi 
nescence remained no more than a show 
novelty. It turned up in the theater, where 
seemingly unoccupied shoes tapped brightly 
across an unlit stage, and where costumes 
and scenery gave striking luminous effects. 
It came down to earth, and into everyday 
life, in fluorescent lamps for homes, offices, 
factories, and outdoor displays. From this 
beginning, its practical uses on war and 
home fronts are multiplying constantly. 
According to a recent order, all ships of 
more than 3,000 tons using New York Har- 
bor must have doors, stairways, control 
valves, steam pipes, and other important 
points marked with luminous paint. ‘Thus, in 
case a torpedo puts the regular lighting 
system out of commission, sailors can still 
make repairs or find their way to lifeboats. 
Direction markers pointing to air-raid shel- 
ters, and the shelters themselves, may use 
“firefly” illumination in total blackouts. Set- 
ting an example for motorists in air-raid 


elf of the novel 


it offen appears in settings and: costumes 


“LIGHTING” DANGER SPOTS IN THE HOME 


In an air raid, more damage is likely to result from people bum 
things in the dork than from the bombs. Pasting luminous mats 
such dangerous spots as pointed desk corners helps to prevent accidents 


precautions; New York's Mayor La Guar- 
dia uses a car with phosphorescent fenders 
and bumpers. Many London streets and 
sidewalks now are outlined with luminous 
strips or curb markers, which we may pos- 
sibly adopt in coastal areas. 

Fluorescent powders can be used for test- 
ing the soundness of a gas mask. They are 
spread on the outside of the mask, the 
wearer takes several breaths, and the in- 
terior then is examined under black light 
for telltale glow. 

Cases of arson and other forms of sabo- 
tage committed with pilfered explosives 
have been cleared up by injecting traces 
of fluorescent dye into the waxed-paper 
wrappings of sticks of dynamite, and the 
gums and glues that go into bombs. It is 
impossible to handle them without getting 
traces of the dye into the pores of the skin. 
Suspects, rounded up and questioned in a 
routine way, are then suddenly exposed to 
black light. The dramatic evidence of glow- 
ing hands seldom fails to obtain confessions. 
Senders of false fire alarms, and passers of 
counterfeit money, have been trapped by 
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somewhat similar means. 

Ina standard industrial 
test for flaws in castings 
and stampings, the piece 
is magnetized and dusted 
with metallic powder, 
which outlines any cracks 
or internal defects. A 
recent improvement on 
this scheme makes the 
powder luminous under 
black light, giving a more 
conspicuous and sensi- 
tive test. The method 
will also test a surface 
for freedom from oil, 

Medical workers find 
a new tool in fluorescent 
stains. Cancerous and 
other cells treated with 
these dyes and examined 
under a microscope with 
black-light illumination 
reveal characteristics 
that can be observed in 
no other way. 

For “blackout partie 
originated in raid-dark- 
ened London, luminous 
clothes and furniture pro- 
vide the pnly light in the 
house —except in such 
games as “blackout golf,” 
played with a self-glow- 
ing club, ball, and indoor 
putting green. Fashion 
fads include luminous 
dresses, capes, hats, 
stockings, hairdress, and jewelry. 

More practical domestic uses of modern 
luminous paint will reduce our yearly toll 
of 30,000 fatal home accidents. Danger spots 
such as stair treads and electric fans glow 
all night when outlined with long-wearing 
phosphorescent preparations. Applied to 
street numbers, doorknobs, keyholes, and 
light switches, they serve a home owner's 
convenience without using electricity. 

Scientists classify luminescent materials 
into three or more distinct kinds, according 
to their behavior, which in turn decides 
which is best suited for a given use. 

Fluorescent substances glow just so long 
as they are exposed to ultraviolet rays— 
popularly known as black light—and no 
longer. This property has suggested the 
war use of fluorescent buoys to guide friend- 
ly ships through channels in mine fields, 
when illuminated momentarily by a black- 
light searchlight. Of the many known 
fluorescent minerals, some are ores of stra- 
tegic war metals. Important deposits of 
tungsten ore have been located by night 
prospecting with black-light equipment. 


POPULAR SCIENCE 


Phosphorescent materials soak up illumi- 
nation from the sun or from artificial light. 
Then they proceed to reradiate it for several 
hours, without exterior stimulation. Lumi- 
nous paint made from such substances pro- 
vides all-around service and is unaffected 
by power failure. One of its former disad- 
vantages—that it could not be extinguished 
at will—is now reported to have been over- 
come by Gilbert T. Schmidling, a pioneer 
American research worker in the field. By 
illuminating it with strong red light, he say 
the phosphorescence can be “put out. 


Sub- 


sequent illumination with sunlight turns it 
on again. 

Self-illumination, or autoluminescence, oc- 
curs spontaneously from a variety of chemi- 
cal and physical actions. The firefly, nature's 
prize example, owes its glow to a slow form 
of chemical oxidation, which has been dupli- 
cated in the laboratory. Crystals of saccha- 
rin emit light when crushed or rubbed 
together. The luminous paint employed on 
watch dials provides permanent light by 
bombarding a metallic sulphide with rays 
from radium. 


LUMINOUS MATERIALS HELP INDUSTRY TO ‘‘PLAY SAFE” 


To protect its workers in the event of o power failure or blackout, o 
Philadelphia plant has outlined the doorway and ramp shown below with 
@ phosphorescent paint. Note that the workers also wear luminous arm 
bands. A luminous metallic powder is also being used to detect manu- 
facturing defects. Dusted on the magnetized coil shown ot thi 


glows under black 
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ht to reveal a flaw down the full length of the coil 
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EAR DRUM 


Nature gave you a marvelous 
pair of hearing instruments . . . 
Modern tests show how they 
are best protected and used. 


Drawings by JOHN GILMORE 


‘AY “Good morning” to the first 15 people 

you meet, and at least one of them 
probably will have to guess at what you 
said. Or, if all of them hear you clearly, 
you may be the one in 15 who has defective 
hearing. That, according to a recent esti- 
mate made by the New York League for 
the Hard of Hearing, is the average ratio 
of deafness, whole or partial, in the United 
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HAMMER 


ANVIL AND STIRRUP 


Caught by the outer ear ond 
sent up the ear conal, sound 
beats on the eardrum, then 


AUDITORY 
NERVE 


EUSTACHIAN 
TUBE 


States. Some people are born deaf, but 
most defective hearing is acquired as a re- 
sult of disease, injury, or neglect. Economic 
as well as personal and social problems are 
a result; more than 40 percent of those with 
acquired deafness have had to change their 
occupations. 

Fundamentally, the human ear is a simple 
mechanism and shouldn't be hard to take 
care of. It is a funnel which catches sound 
waves, converts them into nervous impulses, 
and sends them to the brain to be sorted 
out and classified. Man has taken the same 
basic principles and made the relatively 
simple telephone transmitter, which catches 
sound waves and converts them into fluctu- 
ating electrical impulses. In detail, however, 
the ear is a complicated set of physical 
gadgets, like most of nature's machines. 
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edt 


There are three major parts: the outer 
ear, the funnel which catches the sound; the 
middle ear, which transmits the sound; and 
the inner ear, where the auditory nerve picks 
up the vibrations and sends them along to 
the brain. The middle and inner ears are 
the most complicated, the most easily in- 
jured, and the hardest to repair. 

‘The outer ear consists of the familiar flap 
of cartilage sometimes called the “shell,” 
and the auditory canal which extends in- 
ward to the eardrum. The eardrum is a 
membrane that stretches across the auditory 
canal and separates the outer from the 
middle ear, Another name for the eardrum 
is the tympanic membrane, and it acts like 
the head of a drum, vibrating when sound 
waves strike it as a drumhead vibrates 
under a drumstick. 

On the far side of the eardrum, in the 
middle ear, are three small bones called 
ossicles. The “hammer” rests on the ear- 
drum and responds to the sound vibrations, 
which it in turn taps out on the “anvil. 
‘The “anvil” passes them along to the 
“stirrup,” which fits into an opening in the 
inner ear and touches the cochlea, the ap- 
paratus which changes sound vibrations 
into nervous impulses. 

‘The cochlea is a tiny organ, coiled like 
a snail shell and filled with a thick fluid. 
On its inner walls are sensitive, hairlike 
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terminals of the auditory nerve. When the 
sound waves are tapped out on one end of 
the cochlea by the “stirrup” bone, the fluid 
inside is set to vibrating, the nerve terminals 
are agitated, and the message is started 
along the auditory nerve toward the brain. 

The cavity of the inner ear, where the 
cochlea lies, is in one of the hardest bones 
in the body, a fact important in the use of 
one type of hearing aid. Also in that cavity 
are the “balancers,” three little tubes coiled 
into connected semicircles and set at right 
angles to each other so that they look some- 
thing like a distorted pretzel. They have 
nothing to do with the sense of hearing; 
they are the center of the sense of equi- 
librium—the body's leveling instrument. 
Head colds and ear infections sometimes 
disturb them and cause dizzy spells. When 
a cold affects the sense of hearing, it is 
because the Eustachian tube, which con- 
nects the middle ear with the throat, is 
swollen partly shut. The Eustachian tube's 
function is to equalize the air pressure on 
the two sides of the eardrum. 

A serious infection in the aural passage, 
or even the rupturing of the eardrum, can 
be caused by sticking a match stick, hairpin, 
or the corner of a towel into the ear to re- 
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like antennoe of the auditory nerve 
pick up the vibrations of the fluid 
‘ond transmit them to the brain. In the 
ing of the cochlea there are said 
be more thon 23,000 tiny nerve cells 
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move water, wax, insects, or other foreign 
matter. In such cases only a few drops of 
warm oil should be used. If that doesn’t re- 
move the object, then a physician should be 
consulted promptly. 

‘Treatment of impaired hearing is in many 
cases both simple and effective. Far more 
trouble is caused by refusing to admit that 
one’s hearing is not up to par, or by trying 
to conceal the fact, than by poor hearing 
itself. The person who tries to answer a 
question or follow an 
order only half heard 
may say or do some- 
thing inexcusably stu- 
pid in the attempt to 
“cover up." More jobs 
are lost by, trying to 
conceal poor hearing 
than by the difficulty 
itself. 

Thanks to scientific 
research, partial deaf- 
ness can now be re- 
paired almost as easily 
as nearsightedness. The 
chief problem is to find 
the trouble—and to get 
the patient to acknowl- 
edge it to himself. 

‘Tests in schools have 
been especially effective 
in spotting deafness at a time when medical 
aid can be of particular help. Many children 
who seem to be backward or stupid are 
found to be only hard of hearing, and 
treatment often brings them up to par in 
their studies. 

‘The old-fashioned hearing tests, based on 
voice tones or the tick of a watch, served in 
their day but gave no accurate measure of 
the degree of deafness or the reason for it. 
Now the audiometer is used, an instrument 
which Dr. Fred W. Kranz, physicist and re- 
search director of the Sonotone Corporation, 
calls the first accurate device for measuring 
hearing, With the audiometer, standards of 
normal hearing have been established, and 
tests with it show not only the degree of 
hearing loss in any individual but whether 


to a physician. 


drain. 
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1S WORN BEHIND 


Bone-conduction hearing 


ions to the inn 


the source of the affliction is in the middle or 
the inner ear. 

Once the source and degree of deafness 
are ascertained, various kinds of hearing 
aids can be prescribed. The Sonotone Re- 
search Laboratories, for instance, have de- 
veloped two types of electrical hearing aids, 
one for air conduction, the other for bone 
conduction. Both work on the same principle 
as the telephone: the transmitter picks up 
the sound waves, changes them to electrical 
impulses, and sends 
them to a receiver 
which changes them 
back to sound waves or 
vibrations where the 
defective ear can best 
make use of them. The 
air-conduction type of 
hearing aid sends the 
receiver's sounds direct- 
ly into the ear passage. 
The bone-conduction 
type, which is worn be- 
hind the ear rather than 
in it, sends sound vibra- 
tions through the bone 
directly to the cochlea 
in the inner ear. 

Recently, radio prin- 
ciples have been adapted 
for use in hearing aids. 
‘The transmitter in this type of instrument 
uses a Rochelle crystal instead of carbon 
grains. When the crystal is activated by the 
vibration of a diaphragm, the strength of 
the electrical current through the crystal is 
varied and the sound waves are converted 
into electrical impulses. Miniature vacuum 
tubes are used for amplification in the 
receiver. The result is very different, both 
in appearance and effectiveness, from the 
ear trumpet of grandfather's day. 

With all these advances in understanding 
and treatment of hearing defects, there is 
seldom any excuse for a person who suffers 
from partial deafness. In the first place, you 
should know enough about your hearing 
equipment to give it reasonable care. If 
it fails naturally, give it scientific aid. 


Earful 


INSTRUMENT 
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pass sound 


NEVER box a child's ears, or bit him on the side of the head. 
NEVER try to remove objects that a child has put into his ear. Take him 


NEVER clean the ears with a bard or pointed object. 
NEVER dry water-filled ears with a towel. Tilt the head and let them 


NEVER fish for an insect that has got into the ear. Go to a physician 
or pour ear drops or warm oil into ear until insect drains out. 
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FREQUENCY-CYCUES FER SECOND 


This audiogram shows how hearing | 


is measured on a chart. Stroight 
lines indicote normal hearing, 
Those of the left ear are marked 
© and those of the right ear, X 
The upper recording is of ‘oir 
and the lower of bone, conduction. 
To the specialist, the audiograph 
indicates both source and degree 
of deafness of the person tested 


THIS SHOE SHOULD FIT 


Even to the partly d e sounds ore dis- Below, two important functions of hi 
torted and unintelligible, while others are wholly cre shown: distorted frequency wav. 
unheard. The diagram above shows how unevenly corrected for clearness, and every 
@ typical sentence is heard by a de be omplified to suit the req ts of the user 
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HOW 10 TONS OF BOMBS can be carried 
by a Flying Fortress is shown strikingly in 
this view of one of the big Boeing bombers 
on a practice flight near Mount Rainier in 
the State of Washington. Outside racks 


SHREDDED AND NEATLY BALED in 200- 
pound packages, tin cans, automobile bodies, 
old stoves, and ‘all kinds of scrap iron are 
made ready for reprocessing in a huge ma- 
chine devised by Clarence M. Gregg, presi- 
dent of the Los Angeles By-Products Com- 
pany. Chrome molybdenum hammers or 


with forklike fingers hold the extra bombs 
on the bottom of the fuselage near the land- 
ing wheels. This supplementary arrange- 
ment permits the carrying of an unusually 
heavy load for limited-range operations. 


cutters on the outside of a drum revolve at 
1,800 r.p.m. to break up the pieces into tiny 
bits, which ride through a magnetic sepa- 
rator that deposits dirt and nonferrous 
metal in one bin and iron in another. Auto- 
matic balers then bind the iron scrap into 
bales of uniform density. 


‘ Pg 


Scrap is fed into this giont machine 


en a conveyor, goes into o five-ton 
shredder, end comes out in neat bales 


A BOMBPROOF LABORATORY for 
processing photographic material at 
the front has been designed by th 
165th Signal Photographic Company 
at Fort Sam Houston, Tex. As shown 
in the drawing by military artist 


Swanlund, the underground darkroom p: placed, y Sergeant Smoody 
vides working space of about six by 12 in the photograph above, for use in making 
feet and is entered through a protective enlargements. Heavy sandbagging guards 


right-angle passageway. One of its features against damage by bombs and shells, so 
is a ceiling rack in which a camera can be that work can be carried on under fi 


GIANT ENCLOSED MOTORS, such as the 
ne shown below, are being built by General 
lectric for tankers of the U.S, Maritime 
Commission. Each motor has a sheet-iron 
cover as a protection against dirt, and is 
equipped with an air-recirculation system. 
Cool air entering at the bottom of the motor 
rises as it becomes heated and is then piped 
off into a cooling blower, which carries it 
back to the bottom of the motor. 


LANDING GEARS that stick need no 
longer threaten pilots or their planes. En- 
gineers of Walter Kidde & Co, have 
developed a carbon-dioxide power unit 
which, in an emergency, can be used to 
lower landing gear or open and close 
bomb-bay doors. Because of the high 
compression of carbon dioxide, a two- 
pound cylinder is sufficient to operate 
even the heaviest equipment. 
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y ALNICO MAGNETS set in 
the bases of the standards are 
uw! simplifying the setting up of 
« 2h experimental optical systems. 
‘= Adhering to a metal table top 
* or wall, the magnets hold the 
7 system in position and pre- 
/ “vent any disarrangement even 
; when adjustments are made. 
wi, This use of alnico was devised 
by Norman Barnes of Gen- 
3 eral Electric, 


Although stondards will adhere firmly to any 
steel surface, they can be easily moved when 
sary. At right, @ bottom view of o stand- 
ard, showing an alnico magnet set in its base 


NEW GASOLINE OVENS are 
being used by the U.S. Army 
Quartermaster Corps for baking 
in the field. Shown at right are 
eight of these two-chamber 
ovens, which can do the baking 
for 10,000 men. Tended by a 
bakery platoon of 36 men, and 
using 3,600 pounds of flour, this 
battery of ovens can turn out 
5,000 pounds of bread in 24 
hours. Below: fire-control units, 


A BRAKE TESTER for 
airplanes has been de- 
veloped by the Safety 
Equipment Co., of 
South Bend, Ind. ‘The 
device cradles the 
plane's rubber tires 
between rollers that 
provide traction equal 
to that of dry con- 
crete. When the 
brakes are applied, 
the force needed to 
turn the wheels is 
registered on a dial, 
which gauges the 
braking action. 
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AMPHIBIOUS FLOATS, attached experimentally 
to the Army Air Forces’ C-47, may make this big 
cargo transport an efficient seaplane as well as a 
land plane. Tried out at Wright Field, Dayton, 
Ohio, the new floats enabled the plane to alight 
on water, taxi to shore, and climb on land under 
its own power. This may prove particularly use- 
ful in rescues of flyers on coral reefs in the Pacific. 
Further experimentation is being carried out by 
the AAF in the design and use of the floats. 


RUBBER-CLEATED SOLES AND HEELS are 
being put on ski boots for our soldiers, who 
may be using them soon to cross the Alps for 
a closer crack at Hitler, Replacing the steel 
cleats and leather worn by mountain troops in 
World War I, this footwear was developed 
by Adams Carter, famous mountain climber 
and now a research specialist for the Quarter- 
master General, and experts of the Goodyear 
‘Tire & Rubber Company. The design, an im- 
provement on a Swiss-Italian shoe, is light, 
warm, waterproof, and silent on flinty surfaces. 


CLEAR PLASTIC DOMES are being 
mounted on open antiaircraft observa- 
tion posts along the Atlantic seaboard 
to keep sky watchers dry and com- 
fortable. Built of Lumarith, made by 
the Cellanese Celluloid Corporation, of 
New York, the domes offer shelter 
from rain, sleet, and snow without 
cutting visibility, and also improve 
communication by screening out noise. 
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PLASTIC EAR STOPPERS are now molded 
from Plexiglas to fit the ear canal. De- 
signed by Arthur F, Farman, an employee 
at McClellan Field in 
California, they are 
manufactured by Rohm 
& Haas Company, of 
Philadelphia, Pa. 


“GEEHEEBEE” is the name 
that U. S. soldiers and sail- 
ors have given to the odd 
contraption shown at the 
left. Much in evidence where 
amphibious operations are in 
progress, it performs yeo- 
man service when repairs or 
repainting must be done on 
the landing barges and other 
small invasion craft. 

The “geeheebee" is backed 
by a tractor into the surf un- 
til it settles over a landing 
boat or other small craft, 
which is then chained to the 
frame. As the tractor pulls 
the two ashore, the boat is 
lifted clear of the ground. 
After repairs have been com- 
pleted, the procedure is re- 
versed to relaunch the craft. 
Empty oil drums on the 
“geeheebee” permit it to be 
floated ashore from a trans- 
port or other large vessel. 


TWIN THREADS 
are a new idea 
for screws for 
wood, plastic, 
and combination 
assemblies. These 
screws, made by | 
the Blake & 
Johnson Com- 
pany, of Water- 
ville, Conn., have 
straight sides, re- 
lieved shank di- 
ameter, and a 
single balanced 
point. 


TWO MEN OPERATING 
this grid machine, developed 
by Lyle F. Pierce, chief of 
master layouts at the Boeing 
plant in Seattle, can make in 
one day a crosshatched back- 
ground for full-scale mechan- 
ical drawings that once took 
six months. The machine 
scribes simultaneously 12 
parallel lines 100 inches long 
and accurate to .005 inch. 

Backgrounds thus made 
on painted steel are joined 
together, sometimes into 
sheets 20 by 30 feet, for 
basés on which full-size 
drawings are put for parts of 
Boeing planes. 
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WATER JETS that can peel the 
bark off giant logs more swift- 
ly than knives are the basis of 
a hydraulic barking machine de- 
veloped by the Weyerhaeuser 
Timber Co. of Everett, Wash. 
Twin nozzles on a moving car- 
water up 


“STICKY” BOMBS that are 


hand and 


Kighth Army used so su 
the African cam 
sists primarily of a glass flask 


band wrapped around th 
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Outshooting the Axis 


By HAL BORLAND 
Drawings by FRANK TINSLEY 

MERICA’S big bombers, which roared to 
fame as tough ships that could “lay 
eggs in a basket” from 20,000 feet and take 
terrific punishment, are even more famous 
now as killers of the sky. On one bombing 
mission, not long ago, a flight of them 
knocked out 74 Nazi fighters. Good to be- 

gin with, they are now superbly lethal. 
How come? The answer is gunnery— 
gunnery that is more than weapons, more 
than power turrets, more than competent 
gunners, It is all these, plus an automatic 
computing gunsight that makes supermen 
of the bombers’ gun crews. This automatic 
sight has given our big ships a fire-power 
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Automatic computing sights now 
make on American bomber one of 
the sky's most deadly fighters 


“reach” of more than 1,000 yards, or twice 
the effective range of Axis aerial guns. 
Until recently this automatic sight was a 
secret weapon. Its details are still secret, but 
the veil has been lifted enough to show what 
it can do and, in general, how it does it. Basi- 
cally, it is a compact machine that automat- 
ically calculates speed, drift, windage, tra- 
jectory, and range, and compensates for all 
these factors as it aims the guns where the 
bullets will do the most damage to an enerny 
plane. It does all this with a minimum of hu- 
man effort, and reduces human error to a 
minor factor by eliminating virtually all 
guesswork. And, lastly, it is so simple to 
operate that three weeks’ training with it 
can make an expert gunner out of a novice. 
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Any duck hunter or trapshooter has a at 50 yards. The aerial gunner’s weapon 


rough idea of the primary problems of an 
aerial gunner, First of all, to hit a moving 
target he must “lead” it, that is, shoot far 
enough ahead of it to allow for its speed. 
‘Then he must take into account the range 
of his gun, the effect of the wind, and the 
characteristics of the shell he is shooting. 

The duck hunter's target, however, sel- 
dom flies more than 60 miles an hour. The 
aerial gunner’s target travels more than six 
times as fast. And while the duck hunter 
shoots from a stationary position, the aerial 
gunner is in a bucking, twisting ship travel- 
ing at least 200 miles an hour. The duck 
hunter uses a shell whose hundreds of tiny 
pellets are deadly over a three-foot circle 


NOVEMBER, 1953 


fires only one bullet at a time. To approxi- 
mate the aerial gunner's task, the duck 
hunter would have to do his wing shooting 
with an automatic rifle while sitting in the 
rumble seat of a car going down a country 
road at | | miles an hour. Accurate shoot- 
ing from a big bomber with manually op- 
erated weapons ond ordinary sights is phe- 
nomenal. Man simply is not physically 
equipped to > it. 

Of his equipment, his eyes are probably 
nearest to the necessary perfection. When 
a bomber is flying at 200 miles an hour and 
an oncoming pursuit ship is moving at 400 
miles an hour, the combined speed of ap- 
proach is 300 yards a second, which is not 
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very far from the speed of sound. Yet a 
gunner's eye can follow a pursuit ship travel- 
ing at that terrific speed. In a wink of the 
eye, however, the target will have moved 


about 25 yards. And we know from optical 
research that persistence of vision makes 
the eye incapable of registering an abrupt 
change lasting less than 1/32 of a second. 
‘The eye is fallible to a degree not yet fully 
determined; but, on the whole, it is good 
enough for the aerial gunner's job. 

A man’s physical reflexes are less de- 
pendable. But because of their importance, 
the Air Forces insist on high standards. Im- 
pulses from the eye or ear must be obeyed 
by the muscles without perceptible del: 
Tests of thousands of automobile drivers 
have shown an average reaction lag of 44 
second. Yet in half that time an aerial gun- 
ner’s target may move as much as 66 yards. 
A trigger finger even a tenth of a second 
late in obeying the eye's order to fire would 
put the burst of fire completely off the tar- 
get, even if no other factors were involved. 

‘Mental processes are another factor. The 
best mathematical mind isn't fast enough 
to solve, at a given instant, a problem deal- 
ing with air speeds of hundreds of yards a 
second, particularly when such complex mat- 
ters as windage, drift, trajectory, and range 
are also involved. That is why the guns in 
a fighter plane are in fixed mounts; they can 
be aimed by pointing the plane itself, and no 
complicated calculations are necessary. 

Add to the gunner's problems the fact 
that high altitudes slow up both physical re- 
flexes and mental processes, and then the 
situation becomes really complicated. Oxy- 
gen helps to compensate for the altitude, 
but low temperatures—it gets down as far 
as 45 below zero F. at 25,000 to 30,000 feet 
also tend to retard the reflexes. 

‘The automatic computing sight was de- 
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SIGHT AND TURRET. A+ the left, on officer 
corefully examines one of the outomatic com- 
puting sights befor is installed between o 
furret's two guns. Above, @ gunner grins as he 
crawls into the belly turret of o big bomber 


veloped to minimize all these human factors, 
It is a mechanical Einstein that literally 
computes half a dozen complex and con- 
stantly changing problems, and delivers the 
correct answer at any desired instant. Al- 
though the gunner sights at the target it- 
self, the computer aims the guns at the 
point where the target will be when they 
go into action. 

‘Typical of several models is the sight de- 
veloped by the Sperry Gyroscope Company 
for use with a hydraulically driven turret. 
Looking like an ordinary small black box, it 
is mounted between the turret's two guns. 
At one end of the box are knobs similar to 
the tuning knobs on a radio. On its top is 
a reflecting glass—the scanning sight 
with two parallel lines of light which can 
be spread apart or drawn together by man- 
ual control or a foot pedal. These light lines 
are the governors of the range finder. 

Before the take-off, the computer is set 
for the type of ammunition used and wind- 
age jump, or deflection to the right caused 
by the spin of the bullet. After the take-off, 
another adjustment is made to compensate 
for the plane's speed. A power switch takes 
the manual labor out of the gunner’s job by 
making the turret swing automatically in 
accordance with the “orders” from the sight. 

‘The gunner has a pair of handle bars 
with firing buttons at his finger tips. When 
he spots an enemy plane approaching, he 
identifies it by type and sets a master knob 
on the sight at the plane's approximate wing 
spread. A Messerschmitt, for example, with 
a wing spread of about 33 feet, will call for 
a setting at that figure. Swinging the tur- 
ret until the oncoming target is framed in 
his reflecting glass, the gunner brings the 
light lines to their minimum spread, which 
is governed by the master knob setting 
when he identified the enemy plane. Since 
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LEAD IS COMPUTED by multiply 


given ran; 
that the 


the ongulor 
rate by the time it will take the bullet to reach o 


ANGULAR RATE, meosured in degrees per 
second, is the speed at which the turret must 
be rotated in order to keep the guns on torget 


LINE OF SIGHT 


The speed at which gunner rotates turret in order 
plone gives automatic gunsight angular 
Distance of plane (see below) gives sight the 


GUNS ARE AUTOMATICALLY AIMED 
AT POINT WHERE BULLETS AND TARGET WILL MEET(X) 


time of bullet's flight. With correction previous- 
ly set for windage and "jump," gunsight now has 
all information necestary for computing lead 


SCANNING SIGHT TELLS THE DISTANCE OF ENEMY PLANE 


‘As soon as he the As the plane grows larger in 
1 coomy plone, wn 2 tpoce between 3 the tight, the’ m 
the master knob for the plane's gunner knows that the lines apart so thet they ol- 
approximate wing spread. He 0 ways just enclose the 
then brings the reticules as close ond that he con start tracking _this way he keeps gun 
together as setting will allow and pressing his firing buttons formed” of the plane's 


the over-all dimensions of a fighter are ap- 
proximately the same from any angle, he 
has only to keep the plane between the 
light lines, and as soon as the target fills 
the space between the lines it is within 
range. At that point, the gunner can be- 
gin effective fire, and can continue it as 
long as the light lines enclose the approach- 
ing plane's extremities. 

Everything has been compensated for au- 
tomatically—range, speed, windage, deflec- 
tion, and angular rate. All he has to do is 
track the plane, and press the firing buttons. 
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All American medium and heavy bombers 
are now equipped with automatic computing 
sights and power turrets of one type or an- 
other. This accounts for the lopsided scores 
when bombers go out and run into fighter 
opposition. Neither the Japs nor the Ger- 
mans have power turrets or computing 
sights, and, considering the development 
necessary to bring them to perfection and 
the precision work needed to manufacture 
them, it is unlikely that the Axis will pro- 
duce such a sight unless the war drags on 
considerably longer than now seems likely. 
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Make Hay While the Sun SETS! 


DRY WEIGHT 


end late afternoon shows 
I it undergoes chemical 
efternoon-cut fodder is found 
to contain more dry weight, suger, ond starch 


ARMERS who cut alfalfa, grass, and 

‘corn in the late afternoon instead of in 
the early morning may be storing in 
barns and silos hundreds of pounds more 
actual starch and sugars for their live- 
stock. This is the conclusion of Prof. 
©. F. Curtis, of the New York State Col- 
lege of Agriculture, Cornell University, 
who is supervising the study of the food 
contents of forage crops cut at different 
times of the day. According to these 
tests, the carbohydrate content is lowest, 
in the early morning and reaches its 
peak in late afternoon. 

Tests with alfalfa showed that late- 
afternoon cutting produced an average 
of 90 pounds, or 90 percent, more starch 
and sugar to the acre, and 500 pounds, 
or 20 percent, more dry matter, than 
plots harvested in the morning. After- 
noon-cut grass gained 50 percent more 
sugar. 

By photosynthesis, a miracle of trans- 
formation not yet clearly understood, 
green plants take carbon dioxide from 
the air and water from the soil and, un- 
der the action of sunlight, change them 
into starch and sugar. This has long 
been known, but it is a revelation that 
such a great proportion of starch and 
sugar is lost during the night, apparently 
consumed in respiration and changed in- 
to cellulose—KENNETH M. SWEZEY. 
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River Takes a Detour 


A 1,300-foot rock tunnel drilled low in- 

to Finlayson Lake is draining it slowly 

#0 05 not to flood the lower Se 
WHEN TUNNEL LOWERS LEVEL- 

OF FINLAYSON LAKE 50 FEET, 


CUT WILL BE MADE 
IN RIDGE 


IGGEST drainage job in North American between the higher Marmion and Finlayson 
mining history is uncovering iron-ore lakes, and opening a drain tunnel into the 

deposits under Canada’s Steeprock Lake, bottom of the latter, the Seine has been di- 

into which flows the Seine River. By rais- rected into a new course. Pumps are now 

ing the dam at the lake's inlet, making cuts emptying Steeprock Lake. 

NOVEMBER, 1943 
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‘The Ohio Crankshaft Co, 
These 500-pound-bomb casings are being induc! 
the absence of handling tongs, mode pos 
ends of these casings can be heated to 2,000 deg 


By JACK O'BRINE 


AR industry is “cooking” with elec- 

tricity these days. At almost any plant 
where the application of heat enters into 
metal processing, you'll find an induction 
furnace doing the job. Its magic coil is tak- 
ing the place of fire to produce record- 
breaking quantities of fighting equipment. 
Improved cannon, armor-piercing shells, 
parts for tanks, planes, and submarines, and 
a great miscellany of war tools come mag- 
ically from it. 

On the civilian front, too, induction heat- 
ing works like a Turk. It's far more useful 
than most of us realize. Nearly every time 
we shave with a sharp razor biade, get fine 
music from a long-lasting phonograph 
needle, plug in our radio, or do an excep- 
tional job in our home workshop with good 
tools, we can thank an induction furnace. 
For, more than likely, it was used in melt- 
ing, forging, brazing, case-hardening, weld- 
ing, or soldering those items so perfectly. 

This metallurgical master worker dates 
its success story from the last war. Edwin 
F. Northrup devised it as a means of speed- 
ing production, Though too late for use 
then, its debut attracted wide attention 
among American industrialists. Before 1942 
our industry had installed induction heating 
equipment using 175,000,000 watts, and in 
that year war plants accounted for more in- 
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stallations than in any previous three-year 
period. 

Northrup's basic principle still holds good, 
although furnaces themselves have under- 
gone many refinements to attain production 


wizardry. It’s the same principle that is 
used in an ordinary transformer. In fact, if 
you strip off the manifold mechanical gad- 
gets from an induction furnace, you have 
little more than an insulated box built 
around a transformer whose core has been 
removed to make room for whatever metal 
you want to heat. Heating occurs almost in- 
stantaneously when you send an electric cur- 
rent through the transformer coil surround- 
ing the metal to be treated. The induced 
voltage, encountering resistance in the met- 
al, produces a power loss which appears as 
heat. By varying the frequency and strength 
of the current and the size of the coils, you 
can control the depth of heat penetration, 
the area affected by the heat, and the tem- 
perature. Just push a few buttons and you 
can give the metal any kind of treatment 
desired. 

Engineers have compared induction heat 
with the radiant heat thrown off by the sun. 
When the sun’s rays pass through space, 
there is slight loss of energy, and thus neg- 
ligible heat is produced. But when they 
strike a dark body, its surface is heated, In 
like manner, high-frequency magnetic waves 
from the coil pass through all insulating ma- 
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terials without dissipating their energies, yet 
create heat when they strike a metal body. 
Nonconducting materials which enter the 
magnetic field—intervening air, for example, 
or parts of the human body—are not affect- 
ed. This explains why a man can place his 
hand within an induction furnace without 
suffering the slightest injury, though a piece 
of metal put there will soon be white-hot. 

Induction furnaces now being used in the 
manufacture of so many of our weapons of 
war require an alternating current of high 
frequency. In that type of current, the mag- 
netic lines of force change direction rapidly, 
threading the metal within the coil and set- 
ting up the current there that develops the 
heat. Direct current will not do the job. 

In many installations, tubing is used in- 
stead of wire in the inductor coil. This is 
possible because of the “skin effect” char- 
acteristic of the alternating current, a tend- 
ency of the current to concentrate on the 
surface of the conductor, especially at high 
frequencies. Crowding of the current on the 
surtace enables the induction furnace to at- 
tain remarkable results in hardening metals 
and gives it a “stirring effect” extremely 
valuable in melting operations. Because of it, 
shallow-layer objects, such as shell casings 
und crankshafts, can be heated so quickly 
that underlying portions are not affected, 
and alloys of homogeneous nature can be 
formed through thorough mixing. 

Continuous furnaces—that is, relays of 
furnaces—have now been designed to meet 
needs in specialized industries. They are 
equipped with conveyors or mechanical car- 
rying devices and have accurate time and 
temperature controls. Furnace ratings, de- 
pending on the particular operation, run any- 
where from a few kilowatts to as many as 
1,200 kilowatts. In some cases, engineers 
have designed ingenious mechanisms to 
handle materials entirely automatically. 

Perfecting of protective atmospheres for 
use in the heating process is another step 
forward, By means of gases applied so as to 
surround metal parts, the operators are now 
able to prevent oxidation and decarboniza- 
tion. The open-fire method of heat-treating 
never has been without possibility of dis- 
tortion and chemical alteration of the meta), 
requiring lengthy and expensive sand-blast- 
ing, pickling, machining, and grinding oper- 
ations after the treatment. Faster, better- 
controlled heating provided by the induction 
furnace saves time and money, since there 
are no blemishes or marring results. Equip- 
ment now available maintains a protective 
atmosphere in the furnace. 

Induction heat often figures in the head- 
lines these days from war-production lines. 
One of the most spectacular advances in 
gunsmithing—the centrifugal casting of gun 
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barrels—is a direct outgrowth of research in 
this field. Traditionally, gun barrels have 
been fashioned laboriously from ingots, 
forged, heat-treated by conventional meth- 
ods, and then machined into shape. But 
ordnance experts hit upon the idea of simpli- 
fying the process with the aid of electric 
furnaces. Widely used today is a process in 
which ingredients which make up steel for 
the barrel are melted in an induction fur- 
nace, where alloying is rapid and melting 
losses low. Metal is carried in the furnace 
itself, which doubles as a giant ladle, and is 
poured into a horizontally rotating mold. 
‘The mold is turned until the casting’ solidi- 
fies. Now, when you remove the barrel from 
the casting machine, you find it easy to finish. 

Centrifugal forces have done the lion's 
share of the work. As the rotating occurs, 
the barrel has taken shape, not as a solid in- 
got requiring expensive hollow-forging or 
machining operations, but as one already 
having a hole through the center. Moreover, 
any slag particles or impurities present in 
the mold, being lighter than the steel through 
which they are dispersed, float to the bore. 
You can quickly get rid of them in the ma- 
chining process. 

Induction heating is particularly well suit- 
ed for forming, brazing, and hardening oper- 
ations in making projectiles. Its chief ad- 
vantages are speed and uniformity of 
heating, ease in controlling heat to specific 
patterns, the metal’s freedom from surface 
scale after treatment, and greatly improved 
working conditions for operators. Another 
consideration recognized by farsighted in- 
dustrialists is the fact that induction-heat- 
ing equipment can be turned to peacetime 
use without investment loss. Indeed, post- 
war plans have inspired many industrialists 
to put in electric furnaces, For instance, 
while a frequency of 1,000 cycles is sufficient 
for heating many weapons, most manufac- 
turers have installed 2,000-cycle furnaces be- 
cause they can be more readily converted to 
automotive work after the war. 

Great is the variety of tasks that induction 
furnaces perform. They are used to expand 
metal parts, or to shrink those parts for fit- 
ting; they treat the nichrome (nickel chro- 
mium) wire used in spark plugs, tune the 
tungsten contact points found in virtually all 
gas motors. Alnico magnet steel used in 
radio and meter parts is almost exclusively a 
product of induction heating. In radio and 
radio-control equipment, induction heating 
is used to drive off occluded gases from met- 
al parts in sealing vacuum tubes. It's in 
nearly all Navy yards, Army ordnance 
plants, arsenals, and war plants where spe- 
cial alloys and castings are made. Every 
day they find new uses for this versatile 
furnace to put more heat on the Axis. 
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The modern aircraft propeller is 
an amazingly ingenious mech- 


anism designed to get maximum 
efficiency of engine and plane. 


By JAMES L. H. PECK 
Drawings by STEWART ROUSE 


FTER a recent battle, American forces 
captured a German soldier who kept 
pointing upward and babbling about “big 
whirling swords.” Some time later, doctors 
discovered the cause of his hallucinations. 
Lightning and Warhawk fighters had run 
interference for the Yank advance by carry- 
ing out one of their blistering strafing at 
tacks at tree-top altitude. The Nazi had 
somehow escaped from his flaming tank and 


A wing gets its lift from the partial vacuum 


created cbove if, and from pressure below. 
Corresponding forces give a propeller its pull 
scr ‘ 
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What You Should Know About 


survived the assault; but, in his fear, he had 
psychologically identified the sunlit, spinning 
propeller blades of the low-sweeping planes 
as whirling swords. 

Indeed, in a more practical manner, the 
whirling prop blades of our warplanes do 
symbolize their deadliness. The propellers 
that pull our fighters and bombers—and 
those of our allies—through the skies over 
half a dozen war theaters are more than a 
little responsible for the superb performance 
that is affording American-made craft the 
air superiority they now enjoy. The prop 
is as much a part of the plane's power plant 
as is the engine. It translates the engine's 
power output into the “thrust” necessary for 
sustained flight. 

If we consider the propeller as a screw 
working its way through the air and pulling 
the plane along—or pushing it along, if it is 
mounted aft of the engine, as in the case of 


‘A PROPELLER BLADE IS A SPINNING WING. HERE'S WHAT 


iHroane of a propeller ty the, equivalent ‘of the 
pre SN rar hie oa ils 
screw spiral of air which upsets steering equilil 
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Planes 


our Bell Airacuda and 
some of the new push- 
er-type fighters—just 
as a steel screw bores 
its way through a 
piece of wood, the 
principle of propulsion 
is reduced to its sim- 
plest terms. But, un- 
like the screw, which 
advances by pushing 
the rear face of its 
thread against the fi- 
bers of the wood, the 
prop advances by 
creating just ahead of 
its whirling blades an 
area of suction into which they are drawn. 
‘The propeller blades are shaped exactly like 
the wing section of a plane and act on the 
same principle. The prop is, to all intents 


HAPPENS WHEN IT REVOLVES 


NORMAL 
TIP SPEED 


TIP SPEED 
TOO HIGH 


The faster the propeller turns, the more thrust 
it produces, until its tip speed approaches the 
velocity of sound (1,100 feet per second), where 
there is a sudden and overwhelming increase in 
drag. Pressure waves set up ot the leading edge 
cannot get out of the way of the moving blade, 
end must be dragged olong. This phenomenon puts 
limits on length of blodes ond on propeller speed 
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Feathering keeps o dead engine from being damaged by “windmilling” 


and purposes, a set of spinning airfoils. 

‘Just as the airplane wing must move for- 
ward fast to maintain its lifting properties, 
the propeller must rotate swiftly in order 
to provide thrust. ‘The faster it turns, the 
more thrust results—up to a certain point. 
And, just as the wing is tilted upward slight- 
ly in order to deflect the air downw: (this 
setting is called “angle of attack”), the 
prop's blades are twisted so as to deflect the 
air rearward. This twist, or “blade angle,” 
enables the blades to meet the air at an an- 
gle that is most favorable for thrusting ef- 
ficiency. 

In rotating, the tips of the propeller must 
travel around their greater radius within 
the same time that the prop hub completes 
a revolution. The tips, therefore, travel 
may times faster than the center of the 
prop. For this reason, the blades are not 
straight like a wing but twisted so as to 
permit the blades to meet the air at the 
optimum angle along the entire length of 
the propeller. The twist is most noticeable 
in the inner half of the blade. Within a foot 
or so of the hub, the blade merges from its 
flat shape into a round, thick section that 
provides no thrust whatsoever. 

‘The very same laws of physics which per- 
mit a wing to lift or a propeller to thrust 
have decreed that we must pay a price for 
these aeronautical services. The steepest 
of these prices is drag. It is with drag that 
the propeller must struggle constantly as it 
pulls or pushes the plane through the air. 
Drag acts on the prop in the same way as 
on the wing, only more so because of the 
high speeds at which the prop rotates, Drag 
may be diminished by giving the wing sec- 
tion or prop blade a more streamlined shape. 
The new laminar-flow wing section—used 
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GIVING PROP 
MORE POWER 


of more pow- 


ust be adapted to ob- 
rb that power. The draw- 


gs at right show how o 
s solve the problem, 
blade surface 
ing down length 


MATING PROP 
TO ENGINE 


nother difficulty arises 


ency. The answi 
duction geor that 
‘Prop to turn 
than engine 


lower spoe 


on the superb North American Mustang 
fighter-bomber and other American craft— 
has reduced drag almost 67 percent, and this 
same type of airfoil section is used by some 
of our propeller manufacturers. 

Greater efficiency may also be achieved 
by increasing the area of the blade to pro- 
vide more thrust, but it is here that the en- 
gineers encounter trouble. ‘The diameter of 
the propellers is limited by three considera- 
tions: on single-engined craft, the prop 
must be short enough to allow clearance 
when the ship is on the ground on level keel. 
On multiengined planes, ground clearance 
is not such an important factor because 
these ships are larger and sit higher, but 
using bigger props means moving the en- 
gines farther apart (and the outboard en- 
gines farther out on the wing). When these 
difficulties are overcome, there remains still 
another: the larger the propeller’s diameter, 
the higher the tip speed. When the tips of 
the prop reach the speed of sound—1,100 feet 
per second—they become literally barnacled 
with a peculiar and exaggerated drag con- 
dition called a “shock wave.” There are 
limitations on the width of the blades, too. 
As the blade is widened, it must be made 
heavier for structural reasons, and this re- 
sults in greater drag and weight. Compro- 
mise is necessary for other reasons which 
have to do with more involved aerodynamic 
laws, and the product is the neatly tapered, 
knifelike propeller blade we see on today's 
warplanes and airliners. 

Notwithstanding these difficulties, the pro- 
peller is just about the most efficient part of 
the airplane. How it got that way is some- 
what of a story. Some of the earlier props 
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HYDRAULIC. In this Homilton Standard Hydro- 
matic hub mechanism, a piston moved by hydraulic 
pressure operates gearing and coms to increase or 
Gecrease the pitch of the blades. A governor m 
tains pressure balance for constant speed operstion 


ELECTRIC. The Curtiss Electric uses o motor to 
turn the blades through a set of planstory and 
bevel gears. A broke on the motor locks the blades 
in the desired position when current is off. Con- 
stont-speed operation is given by governor, switches 
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were nothing more than twisted 
airfoils, the blades being built 
up of wooden ribs and covered 
with cloth, Then they were 
hewn out of a solid piece of tim- 
ber. The first really serviceable 
propellers were made of lami. 
nated wood; these proved relia- 
ble and aerodynamically efficient 
throughout the crucial years of 
aviation, and some of this type 
are still used for small civil 
planes and military trainers. 

Early experiments with steel 
propellers were conducted in 
1917, prompted by maintenance 
difficulties in World War I. Dur- 
ing the next two years, several 
hollow steel props were tested by the Army 
Air Corps, and one solid steel model per- 
formed satisfactorily. In 1921, earnest de- 
velopment of the aluminum-alloy blade was 
undertaken, and the ease of making blades 
from solid stock, as compared with the ex- 
pense of fabricating hollow steel blades by 
the then available methods, made aluminum 
more desirable. ‘These dural blades and 
hubs gained wide popularity, and the steel- 
prop development lagged. 

‘The improvement in performance and 
durability brought metal propellers into al- 
most universal use during the late 20's; the 
most famous of these were the Hamilton 
Standard and Curtiss Reed, both made of 
dural. These props, of course, had a fixed 
blade angle, or pitch. As long as aircraft en- 
gines remained in the 500-horsepower brack- 
et and 160 miles per hour was considered a 
lot of speed, the fixed-pitch propeller was 
adequate. As engines became more power- 
ful and the demands for performance in- 
creased, power-plant limitations were re- 
lieved by the introduction of the adjustable 
pitch prop, whose blades could be set to low 
or high pitch—or a happy medium—and 
clamped securely in the hub, In low pitch, 
the ,plane had fine take-off and climbing 
characteristics but was short on speed: in 
high pitch, with the blades turned to meet 
the air at a greater angle, the plane de- 
veloped maximum speed but its take-off 
and climbing ability was not what it might 
have been. A compromise setting, however, 


NEUTRALIZING TORQUE. The 
‘act this turning effect on the plane 
‘engines with props rotating in opposite directions, os in the P-38 


implest way to counter- 
of course, to have two 


gave the craft good all-around performance. 

‘As the pioneers had pointed out many 
years before, what the flyer really needed 
was a propeller whose pitch settings could 
be changed during flight. In 1933, the Col- 
lier Trophy was awarded to Hamilton Stand- 
ard for the development of a successful 
controllable-pitch propeller whose blades 
could be set at high or low hydraulically 
through a control in the cockpit that actu- 
ated the hub mechanism. During the same 
year, Curtiss perfected an electrically con- 
trolled propeller. By taking off with the 
prop blades in low pitch, flyers got their 
ships off the ground in 35 percent of the dis- 
tance formerly required and increased their 
rate of climb approximately 30 percent, 
When they reached the desired altitude, the 
shift was made to high pitch, with the re- 
sult that top speed was increased almost 15 
percent. For higher flights, an additional 
20-percent increase in the plane's service 
ceiling was obtained. The ingenuity of 
Hamilton Standard and Curtiss-Wright en- 
gineers greatly influenced airplane and en- 
gine design by making possible the use of 
larger and faster military craft and trans- 
ports. The Lycoming-Smith electric con- 
trollable-speed prop became popular for 
lower-powered civil airplanes. 

But with the advent of 1,000-horsepower 
engines, this business of changing blade 
pitch required further refinement, The en- 
gine and prop have to be carefully mated; 
for maximum performance, each has to 


DUAL-ROTATION PROPS PERMIT MORE POWER FOR FIGHTERS 


Suppose you were o designer and had the to:k of 
adapting on existing fighter type to use an engine 
of greater power. It would be easy to increase the 
tio of the plane, but @ single propeller large 


enough to absorb the extra power would require a 
higher landing gear, and its tip speed would be 
dangerously high. Also, torque would be trouble- 
some. A dual-rotation prop solves these problems 
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ee 
Ultimote in prope today it the duckrotation ob of 
four or six blades, consisting of two units on co- 
axial shofls which’ furn in opposite 

the left it a Hamilton Standard Hydromati 
lation on a Douglas 8-23 medium bomber. The small 
knob behind the near blode tip is the constant-speed 
governor. Simplified drawing shows how prop works 


make concessions to the other, 
and for every combination of 
engine and propeller there 
an optimum speed for the two. 
The engine's top power output 
is gained at a constant r.p.m., or 
crankshaft speed. This is gen- 
erally higher than the propel- 
ler’s optimum speed, and reduc- 
tion gears are set into the en- 
gine nose section to slow down 
the prop to three quarters or 
half the engine speed. 

In its job of translating the 


NOTE: FOR CLEARNESS ONLY TWO 
PIMIONS ARE SHOWN. SXARE USED 


engine's horsepower into useful thrust, the 
prop also acts as a brake on the engine. 
But this braking effect must be carefully 
controlled or the engine will not function 


at its best. The two-position propeller is 
not sufficiently flexible in its operation to 
absorb the output of today’s high-powered, 


highly super- (Continued on page 212) 
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Keying Your Generator 


AYLOS 


CURRENT 
FIELD REGULATOR 


RESISTANCE 


CUTOUT REI 


By RALPH ROGERS 


ASOLINE rationing has in many cases 
taxed the capacities of automobile 
electrical systems to the utmost. Modern 
generator regulators are ingeniously de- 
signed to maintain, so far as possible, a full 
battery charge under all circumstances of 
car use, But when under rationing a car is 
not used sufficiently, even the flexibility of 
these devices may not be adequate to keep 
a battery from becoming discharged. Hence 
in some instances it is desirable to change 
the regulator adjustments somewhat to 
compensate for rationed driving. 

About a decade ago, before defrosters, 
radios, heaters, and other electrical acces- 
sories were in general use, the low- 
output, third-brush generator pro- 
vided ample current to meet the 
ignition and lighting requirements 
of the average automobile. With 
this type of generator, it was a 
simple matter to adjust electrical 
output. By moving the third brush 
in the direction of armature rota 
tion, output was increased; by mov- 
ing it against rotation, output was 
decreased, 

To carry the additional load im- 
posed both by numerous acces- 
sories and by more powerful light- 
ing and ignition systems, the gen- 
erator output in more recent cars 
has been greatly increased. This 
has necessitated the use of addi- 


128 


Sensitive relays for 
‘governing the output 
of the generator are 
the electrical nerve 
centers of @ car. At 
the left is pictured 
© two-unit type. The 
sir scoop is part of 
the 


tional means to control the generator and 
thereby protect the battery and lighting 
system. 

Today, most passenger-car generators are 
controlled by a three-unit regulator which 
consists of a cutout relay, a current-limiting 
device, and a voltage-limiting device. How- 
ever, a few cars are equipped with a two- 
unit regulator consisting of a cutout relay 
and a voltage-limiting device; control of 
the current is provided by a fixed third 
brush on the generator which flattens out 
the curve of current output. The operation 
of the two units in this kind of regulator is 
the same as that of the corresponding parts 
in the three-unit type. 

The function of the cutout relay, of 


way to make current and voltage adjustments on a common 
regulator is shown below. 


jend one spring hanger at a time 


‘curOUT UNIT 
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CUROENT SETTING; 

SEND UP TO DECREASE 

CURRENT SETTING 


—VoLTAse-9EGULATOR UNIT 


SEND DOW TO RCREAGE VOLTAGE SETTING, 
SOD UP TO DECREASE VOLTAGE SETTING 
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(CURRENT. REGULATOR UNIT 


GASOLINE RATION 


course, is to disconnect the generator from 
the battery when the generator output 
is insufficient to charge the battery. The 
other two regulators provide control over the 
generator output under varying conditions 
of generator speed, electrical load, and bat- 
tery charge. Each of the three units is, in 
effect, a magnetic switch. The cutout closes 
and opens the main charging circuit as 
motor speed increases and decreases. (With- 
out the cutout, battery current would drain 
back through the generator when the motor 
is idling.) 

‘The current regulator opens and closes 
the field circuit, rapidly inserting and re- 
moving resistance, when the generator has 
reached its maximum rated output. The 
voltage regulator also inserts and removes 
resistance in the field circuit when the volt- 
age of the system reaches its safe maxi- 
mum, thus preventing battery overcharge 
and excessive voltage. 

Before you change any adjustments on 
the regulator, first make an inspection of 
the electrical system. Check the condition 
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10 left. The regulator ot the right, 


tioned Driving 


of the battery and see that the generator 
drive belt has the proper tension. Examine 
the generator for worn or sticking brushes, 
dirty commutator, defective field coils or 
armature, a grounded brush-holder, or weak 
brush springs. 

As a rule, the settings of a generator 
regulator will seldom change much during 
operation, although some variation may be 
caused by point wear, vibration, and tem- 
perature changes. The settings may some- 
times need readjustment to compensate for 
some unusual condition of operation. For 
example, in semitropical climates, the volt- 
age-regulator setting may have to be low- 
ered somewhat, since a warm battery has a 
lesser resistance to current than a cold one. 

With batteries handicapped by rationed 
driving, one common servicing job these days 
is to check on the efficient operation of 
regulators. The three drawings on this and 
the facing page show how to adjust common 
types of regulators. Because a regulator is 
@ complicated and sensitive device, it isn't 
wise to change the settings yourself unless 
the need is clear-cut and no automotive 
electrician is available. Do not increase the 
current regulator setting to more than the 
rated generator output (which is obtainable 
from the manufacturer's data sheet if it is 
not stamped on the generator), because 
serious damage may result. Remember also 
that a slight bending of the spring clips will 
result in a substantial difference in reg- 
ulator performance. An accurate ammeter 
and voltmeter are essential to precision ad- 
justments; the dashboard meter will not do. 

In servicing a regulator, there are also 
some specific rules to bear in mind: 

1, Each type of regulator has been de- 


has no 


is used with a third-brush generator having a relatively constant current output 


‘BEND DOWN TO INCREASE VOLTAGE SETTING, 
[RENO UP TO DECREASE VOLTAGE SETTING. 


129 


signed to operate with a particular gen- model with another. If a regulator with the 
erator and polarity system. For this rea- wrong polarity is installed, the result may 
son regulators or relays must never be re- be a rapid failure of the regulator. 


placed by others of a different type or 


2. Do not close the points on the cutout 


model. The only exception to this occurs relay by hand when the battery is con- 
when the manufacturer supersedes one nected. To do so will damage the relay 


HOW A GENERATOR REGULATOR WORKS 


THOUGH seemingly complicated, a generator regu- 
lator is not difficult to understand. As the generator 
picks up speed, voltage builds up in the two windings of 
the cutout, creating two magnetic fields which together 
overcome a spring pull and close the points. The bat- 
tery is then being charged. If the generator output 
drops off to the point where the current would flow 
back from the battery, the direction of flow through 
the heavier winding is reversed whereas the flow 
through the other winding is not reversed. ‘The two 
magnetic fields then cancel each other and the spring 
pulls the points open. 

‘The voltage regulator operates on the principle that 
as a battery nears its full charge, the voltage in the 
charging circuit tends to increase. This regulator 
also has two windings; the heavier one is part of the 
field circuit so long as the points are held together by 
a spring, while the other carries battery current. As 
the battery approaches a full charge, the magnetic 
field built up in the two windings is sufficient to open 
the points. The field current must then flow through 
a resistance to the ground; and the magnetic pull in 
the regulator core is greatly reduced. The points then 
close again, and the cycle is repeated from 50 to 200 
times a second. 

In the current regulator there is a single heavy 
winding which carries the entire generator output. 
When the generator begins to exceed its maximum 
rated output, the magnetic field generated by the 
winding is sufficient to break the circuit, forcing the 
field current to flow through a resistance to the 
ground. This weakens the magnetic field, the points 
close, and the process repeats. 


points, and by welding them 
together may cause serious 
damage to the generator. 

3. A regulator should be at 
its normal operating tem- 
perature when tests are 
made. If it has been de- 
mounted for service, it should 
also be tested in its normal 
operating position. 

4. After any voltage-regu- 
lator adjustment, go through 
the following procedure be- 
fore testing the new setting. 
Replace the cover and reduce 
the generator speed until the 
cutout points open; then 
speed up the motor until 
high output is achieved. 

5. When any adjustment 
has been made on a regulator, 
the generator must be re- 
polarized by momentarily 
connecting a jumper lead 
around the regulator. ‘This 
permits a brief surge of cur- 
rent to flow from the battery 
to the generator. A generator 
with reversed polarity will 
cause arcing and burning at 
the points. 

6. If the regulator points 
need cleaning, use a thin, 
flat, fine-cut file. Cavities not 
deep enough to make replace- 
ment of the points necessary 
may be scraped with a spoon 
file. or riffler. The points 
should then be cleaned with 
carbon tetrachloride. 

It can be readily seen that 
a regulator should be treated 
like the delicate precision in- 
strument that it is. Random 
tinkering with a screwdriver 
is rarely advisable because it 
may do more harm than good. 
If points are clean and all 
connections are tight, major 
readjustments will not often 
be needed. When they are re- 
quired, the best course is to 
study the manufacturer's 
recommended checkup pro- 
cedure, to make each read- 
justment singly, and to verify 
each new setting with an ac- 
curate meter. 
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AUTO HINTS 


1] TRE INSPECTION Toots can be made by 
inserting two 6” long screw hooks a 
short distance from the ends of two 
boards. If these are hooked over the beads 
of a casing and the ends of the boards are 
then pulled away from the tire, it is easy 
to look for breaks, other injuries, or nails. 
The tools cost little to make and may be 
conveniently carried in the car.—A, R. 


2 AN AUTO JACK BASE is handy whenever a 
flat tire must be changed on a wet, soft, 
or sandy shoulder where the jack might 
otherwise sink into the ground. The base 
is also valuable even on firm ground be- 
cause it adds to stability and minimizes 
the chance that the car may fall off the 
jack. Bolt the two strap-iron clamps to a 
14” metal plate that is at least 8" square. 
If you are unable to obtain a suitable 
metal plate, hardwood 14” thick will 
serve, provided that it does not raise the 
jack too high to fit under your car.—H. W. 


CELLULOSE TAPE is convenient for secur- 

ing loose or dangling wires about the 
steering column and dashboard. The tape, 
which is inconspicuous because of its 
transparency, both removes a minor acci- 
dent hazard and reduces the likelihood of 
short circuits or broken wires. It is also 
excellent for correcting rattles and squeaks 
of fittings under the dash.—E. M. G. 


A GASKETS CAN BE HELD in place by thread 
when an oil pan (or any other large 
part using a gasket) is being reassem- 
bled. It is often difficult to insert the bolts 
through the proper holes even when heavy 
grease or shellac is used as a binder for 
the gasket. If ordinary sewing thread is 
looped through alternate holes, the pan 
can be bolted on easily. Once the bolts are 
drawn up tightly, the fine thread will not 
interfere with a perfect seal—J. K. 
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Ston pulled info, the 
Model Garage with a 
spick-ond-span sedan 
in tow of the wrecker 


Gus Deals in Opposites 


HE PROVES THAT THE SAME 
SYMPTOMS DO NOT ALWAYS 
POINT TO THE SAME TROUBLE 


BY MARTIN BUNN 


IT WAS getting along toward supper time 
of a warm fall evening, and a half dozen 
of us Model Garage regulars were sitting 

around Gus Wilson's shop watching him 

work, when his partner Joe Clark stuck his 
head in at the door that leads from the 
office and said: “Oh, Gus, I forgot to tell 
you—Alex Kerr called up a little while ago 
and said he wanted his car towed in. He 
didn’t say what was wrong. I sent Stan for 
it. He ought to be back any minute now.” 

‘Alex Kerr is a mild-spoken, apprehensive- 
looking little man who runs the cigar store 
across the street from the railroad station 
in our town. Gus Wilson and he are about 
as different as any two men can be, but that 
doesn't keep them from being firm friends. 

Big Ez Zacharias burst out laughing at 
mention of Alex’s name. 

“Betcha a dollar there ain't a derned thing 
the matter with his car,” he offered, and took 
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a big bite off a plug of chewing tobacco, 
“He's worse'n an old woman with that bus 
of his—every time he hears a rattle he's dead 
sure his motor’s comin’ apart. He only drives 
it a couple of days a month, and I betcha 
every time he brings it home he washes it 
off an’ polishes it.” 

Ez chuckled at the thought of Alex shin- 
ing up his five-year-old bus. 

“Why, I met him at the Pleasanton cross- 
roads one day, an’ he flags me down an’ 
asks me if the dirt road I'd jest come over 
was muddy. ‘Muddier'n Jason's bog,’ I tells 
him, ‘but nothin’ you can't plough through.’ 

Ez laughed out loud and slapped his thigh 
with a resounding thwack. 

“Alex shakes his head,” Ez sputtered again 
after a pause, “and says he guesses he won't 
try it—he don’t want to get his car muddy!” 

“Well, Ez," Gus told him, “nobody ever 
will accuse you of taking too good care of 
your car. Maybe Alex is a little overcareful, 
but there’s no maybe about your being over- 
careless!” 

Ez grinned, pushed his postman’s cap onto 
the back of his shaggy head, and shifted his 
quid over to his left cheek.’ “I can't afford 
to baby my automobiles,” he said defensive- 
ly. “I gotta get the mail over that rural 
route of mine, ain't I? Anyway, cars is 
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built to take it, and I aim to see that any 
car I drive goes any place I have to. When 
I'm deliverin’ Uncle Sam's mail, I've got no 
time to be nursin’ and foolin’ around with a 
temperamental car.” 

A horn honked briefly outside the open 
shop door, and Stan—he’s the Model Ga- 
rage’s current grease monkey—slowly ma~ 
neuvered the wrecker and a respectable- 
looking 39 sedan into the shop. Alex Kerr 
got out of the sedan, looking even more 
worried than usual. 

“Hello, gents,” he told the Model Garage 
regulars briefly but courteously, and hardly 
waited for a reply to his greeting before 
jumping right to the point. 

“Say, Gus," he said with a rush of words. 
“I'm in bad trouble. I guess I've stripped a 
lot of teeth out of my flywheel. That's bad, 
isn’t it—a pretty big repair job?” 

“Well, it és sort of a big job,” Gus ad- 
mitted. ' “You have to remove the transmis- 
sion and clutch before you can take out the 
flywheel to change the ring gear. The old 
ring gear must be cut off; then the new ring 
must be heated to expand it so it can be 
Pressed on the flywheel. It’s what's called 
a shrink fit. 

‘But before we start worrying about that, 
let's make sure that we're doing our worry- 
ing about the right thing. Flywheel teeth 
don’t get broken off so often. What makes 
you so sure you've stripped yours, Alex?" 

‘Alex looked relieved. 

“Well, it sounded as if I had,” he said. 
“This afternoon I thought I’d go over to 
Pleasanton to see my sister.” 

“Ain'cha askeered of that Pleasanton mud 
hole and of using up your A coupons?” Ez 
asked, and he looked around at the rest of 
the boys with a sly twinkle. 

“I got a right to see my sister,” Alex re- 
torted. “She's been sick in bed for the last 
month, and, anyhow, I haven't driven my 
car a mile in three weeks, and I always go 
easy on my A coupons." 

Satisfied that he had justified himself, 
Alex turned back to Gus. 
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“Well, when I tried to start up,” he said, 
“there was a terrible noise, and the motor 
stopped dead almost as soon as it started. 
I didn’t know what was the matter, so I went 
into Henry Miller's hardware store and 
asked him. He came over to my garage 
with me, and I stepped on the starter again. 
The motor did the same thing—made that 
noise and stopped almost as soon as it 
started. Henry said: ‘You've stripped some 
of the teeth off your flywheel—you better 
not monkey with it.’ So I phoned Joe Clark, 
and he sent the wrecker—and here I am.” 


'E ALL had to laugh at the idea of any- 

one who was having car trouble ask- 
ing Henry Miller's advice—Henry being 
strictly a Sunday driver and notoriously a 
left-handed mechanic, Even Gus Wilson had 
to grin at that one. 

“About that noise,” 
“What did it sound like?” 

“Oh, I dunno exactly—it sounded like 
broken teeth to me,” Alex said, He scratched 
his head, “Wait a second, now—yes, I've 
got it. The noise was three or four clicks— 
loud ones.” 

“Clicks, hey?” Gus said. He got into 
Alex's car and stepped on the starter. The 
starting motor took off, but after it had 
turned the engine over maybe about a 
quarter of a revolution there was a sharp 
click-click-click-click, and then it stopped 
dead. 

Gus switched off the ignition and got out 
of the car. 

“You can quit worrying, Alex,” he said. 
“There's nothing the matter with your fly- 
wheel—none of the teeth have been broken. 
‘The only bill you'll have to pay on this job 
is for the wrecker and for recharging your 
battery.” 

“Recharging my battery?” Alex looked 
incredulous. "What's my battery got to do 
with it?” 

“Everything,” Gus told him. “Your bat- 
tery is so run down that it can't feed the 
starting motor enough juice to turn the en- 
gine over, Those clicks are the tip-off— 
some types of solenoid-starter relays always 


asked Alex. 
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"In the end she always storts off, and then 
runs all right all day, even on bad roads” 
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give off a series of loud clicks when you step 
on the starter if the battery is run down. 
T'll put a rental battery in your bus now, and 
you can stop by the day after tomorrow and 
get yours.” 


S SOON as Alex had driven out of the 
shop Ez Zacharias slapped his thigh 
‘with one of his ham-sized hands and let out 


a bellow. “What did I tell you?” he de- 
manded. “He's just like an old maid with 
that bus. 


"Say, I've been havin’ trouble somethin’ 
like his—only I ain't heard any of them 
clicks, Sometimes when I try to start up 
in th’ mornin’ my motor acts th’ same way— 
like broken flywheel teeth was jammin’ the 
starter-motor drive gears. The starter turns 
the motor over pretty near a full turn, near 
as I can make out, and then she goes dead. 

“But I don’t start worryin’. No, sir! I 
just wait a couple of minutes, and then step 
on her again. Sometimes I have to do that 
a half a dozen times, but in the end she 
always starts off, an’ then runs all right all 
day. First off I thought my battery was run 
down, but it ain't. Well, cars is built to 
take it, What's the use of gettin’ in a stew 
every time somethin’ ain’t just right?” 

“You're a wonderful guy, Ez,” Gus told 
him. “T’ll bet that car of yours uses mighty 
little oil, too.” 

“Huh?” Ez grunted. “How do you know 
that? I don’t generally get down here to 
town to buy my oil. But you're dead right— 
I never saw a car that uses so little.” 

“Ever take a look to see what's in your 
kcase?" Gus asked. 
le? No!" Ez said. “Why should I? 
Car's runnin’ fine, except for that hard start- 
in’ some mornin’s, 

“Take a look,” Gus advised. 
save you some money. 

Ez stared at him. Then he got up. “So 
you figger there’s somethin’ serious the mat 
ter, do you?” he said, “O.K., Gus—that 
plenty for me. Wait a minute till I drive it 
in, and then you can take a look.” 

‘A half minute later Ez drove his mud- 

spattered sedan into the shop. “Have you 
ever washed that jalopy since you bought 
it?” someone asked when he got out. 
0, sir, I ain't,” Ez said shamelessly. 
“What would be the use—I'd get it all mud- 
died up again next time it rained, wouldn't 
I?” He turned to Gus. “Go ahead, perfes- 
sor—let’s see what's in the crankcase.” 

Gus placed a large can under the car and 
opened the crankcase plug. A black, pasty 
semifluid began dripping slowly into the can. 
Gus rolled a drop of it between his thumb 
and forefinger. “Sludge,” he said. “Much 
more water than oil. Your crankcase is full 
of it—that’s why you thought you didn’t 
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need any oil. Man, you've been driving this 
car with practically no engine lubrication. 
You'll be darned lucky if you haven't scored 
your cylinders or your pistons.” 

Ez was looking serious now. at do 
you mean—water?” he growled. “Where 
would all that water come from?” 

“It came from one of the cylinders,” Gus 
said. “The odds are about a hundred to one 
that it got into the cylinder from the water 
jacket through a loose or broken cylinder- 
head gasket, although there is just a chance 
that it got in through a crack or a sand 
hole in the cylinder. I'll have to do some 
checking to make certain, but probably the 
trouble is a bad gasket. 

Ez looked relieved. “Well, that ain’t so 
bad that it couldn't be worse,” he said. “Get 
it fixed up as quick as you can, will you?... 
Say, Gus, how the dickens did you know 
there was water in my crankcase?" 

Gus laughed. “Oh, I just used my head— 
that’s what it’s for,” he explained. “You 
said that when you stepped on your starter 
in the morning—after your car hadn’t been 
used for several hours—the starting motor 
would turn your engine part way over and 
then stop; and that after you had waited 
a while it would give it another part turn; 
and so on until finally it started, 

“That made me guess that your starter 
motor was working against water in one of 
the cylinders—water in a cylinder can't be 
compressed by the piston, but if you con- 
tinue to apply pressure to the piston it will 
force the water, little by little, through the 
ring gaps into the crankcase. The fact that 
your car was using very little oil was good 
supporting evidence—naturally, all that 
water in the crankcase kept the oil level up, 
although what you were using for lubrica- 
tion wasn't oil, but watery sludge. ... I 
don’t think you've done much real damage 
this time, Ez, but if you keep on misusing 
your car, someday you're going to get into 
real trouble.” 
bit off a fresh chew. 

“Who, me he said. “I ain't worryin’— 
not while you're around to worry for me! 


GUS SAYS: 


Reduced antiknock in our wartime 
gas gives the motorists one more 
thing to watch—but it isn’t all bad. 
Some drivers have discovered that 
they can cut down on knocking by 
easing up on the accelerator. And 
that is a good way to lengthen tire 
life and increase mileage, too! 
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OVERSIZE TIRES are now issued to Army motor- 
cycle units for desert use. The tires, which are 
mounted on 15” rims, carry only a few pounds of 
air pressure for travel through sand. Armored 
Force officers say that they have jumped the mo- 
torcycle from the least maneuverable military 
vehicle in deep sand to the most maneuverable. 


PHANTOM RAYS, sun reflec- 
tions that may make a traffic 
signal seem to be lighted when 
the sun is low in the sky, are 
eliminated in a new type of 
light shown below, The silvered 
glass reflector is so shaped as 
to prevent the reflection of any 
light except that from the bulb 
within the signal. 
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The photos above, taken at the Ar- 
mored Force School, show the new 
tire undergoing hill-climbing tests and 
compared to a standard tire. Note the 
greatly increased road-bearing surface. 


PORTABLE FLUORESCENT lighting units have been de- 
veloped for use in garages. These utility lamps each con- 
tain two fluorescent tubes which are protected from 
breakage by a clear plastic guard. The lamps may be 
L used on casters under autos or suspended like droplights. 


135 


HOME AND WORKSHOP 


Bu 
Saks 
gizs 
SE 55 
<ot5 
Gass 
S33ie 
2 °o 
3 

Ri 


lemand since its introduction 


@ designer of 


jiece from the worksho| 


Sc 
be 


developed it from furniture that has 


other handsome and useful 


yell known to readers of Porusn 


craftsmen. Duplicated in the home shop, it will serve as table 


Here is anc 


old furniture form. Tudor designs 

of this type reappeared in Ameri- 
can furniture of the 17th and 18th 
centuries, and in simplified versions 
the settle still appears in country 
homes up to the present day. The 
model illustrated was designed for 
and used on the covered terrace of a modern 
American home, doubling as table and bench 
as the occasion required. 

A storage compartment is an authentic 
part of this piece and accounts for its part- 
time name of box settle. One other name, 
Dutch settle, stems from its popularity with 
the Hollanders who settled in the Hudson 
Valley. The term “settle” itself has nothing 
to do with settlers, but is an old word for 
bench, especially a bench with a high back. 

‘The basic construction of this table settle 
is elementary, and the materials may be of 
the average lumber-yard kind. Posts and top 
stretchers should be selected from the best 
sections of 2” by 3” pieces of fir or pine, 
planed and sanded smooth, and then doweled 
together. Note that the box ends are placed 
so that their top edges come flush with the 
top of the box lid, and %” higher than the 


Ta box settle or table settle is an 


OLD DUTCH SETTLE 
from Early Hudson Valley Days 


A TABLE, BENCH, 
AND STORAGE BOX 
IN ONE WILL MAKE 
AN IDEAL PIECE 
FOR YOUR COUNTRY 
OR SUBURBAN HOME 


By 
JOSEPH ARONSON 


box sides upon which the lid rests. Both 
ends and sides are fastened to the posts 
with four dowels at each end. 

For the box floor, if %" plywood is not 
available, %” material may be used. Ends 
and sides of the box are rabbeted to receive 
the floor, which has its four corners notched 
out to fit around the posts. The lid should 
be glued up and reinforced with cleats 
screwed to the underside. Metal hinges may 
be used, or dowel pins may be put into 
the lid from the posts, but be sure to 
get the dowel centers outside of the back of 
the box as shown in the drawing. 

Material for the top should be selected 
from clear, straight stock and carefully 
glued up. Deep cleats, which are screwed on, 
will help keep the top straight. Pivoting of 
the top is by means of the turned pins in- 
serted through holes in the cleats into cor- 
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responding holes in the posts. The position 
of these holes must be exact or the top will 
either rest at a bad angle when up or not 
set properly on the arms when down. 

Finish the table settle to suit its intended 
use. If the wood you use has an interesting 
texture, a pleasing finish can be made to sim- 
ulate old pine or maple with a water stain of 
light walnut color, brushed over when dry 
with shellac and thoroughly sanded to a sat- 
in smoothness. On the other hand, a note 
of strong color is pleasant for porch or ter- 
race furnishings, and some decorators would 
be tempted to try strong red, blue, or yel- 
low paint. 


Front and side views of the table settle, obov 
show in detail how this triple-purpose piece 
constructed, while ot left the drawings are of a 
toble-top pin ond  doweled stretcher-post joint 


LIST OF MATERIALS 
No. 


Pe. Description wo 
4 Posts 2% 28% 
2 Stretchers 1% 16% 
2 Box ends 9% 10% 
2" sides 8% 80 
1" id 7 

1" floor (plywood) u% 80% 
2 Feet % 21 
1 Table top a 
2 Cleats i 4 
4 Pins turned 7” long from 114” stock 


Note: All dimensions are given in inches, 


Improvised Wedge Made of Washer Locks Hammer Head Firmly 


A Loose hammer head can be fastened securely 
and permanently to its handle by the use of a wedge 
made from an ordinary washer. On an anvil or 9 
block of metal, hammer the washer to a thin edge 
at one side as shown in the drawing at the left. 
Drive it into the handle as you would a wedge. The 
compressed wood tends to expand back into the hole 
of the washer, locking it firmly. 


HARRY S. ALLEN, 


FOR THE BOYS IN THE SERVICE 


AVE you a son or a friend in the Army 

Air Forces? Here is a simply made 
cigarette case that will be an acceptable 
gift. In fact, its airplane-propeller lid lends 
it a novelty that will make it appreciated 
by anyone in the services. 

Gumwood, mahogany, walnut, or any 
close-grained wood is suitable for the case. 
Shape it roughly to the dimensions shown; 
then bore the ten cigarette holes—holding a 
half package of cigarettes—to the size in 
the drawing, which is just large enough to 
let a cigarette slip in or out. These holes 
are best made in the drill press, if one is 
available. Dress the case to shape, sand, 
and give it a rubbed-varnish finish. The in- 
signia in the corner which decorates the case 
is taken from an inexpensive pin.—B. M. 


Trousers Hanger Clamps Small Glued Parts in Model Making 


PANTS HANGER 


3) 


work 


WHEN small strips of wood or other ma- 
terial are glued up, as in model making, an 
ordinary trousers hanger will serve to per- 
fection as a clamp. The device works in- 
dependently of a fixed axis and will clamp 
equally well whether the outer surfaces of 


Mode from o solid piece of 
wood, this case will hold 10 
cigarettes. Its pivoted lid is 
held on by a brad and, as 
decorative touch, is shoped 
like on sirplane propeller 


1QHOLES 
SECTION OF 


BEARER cowyor eave 
L Sous OE 


MYA MAAMBEO-—O 


the pieces are parallel or tapered. These 
hangers are usually faced with felt, which 
will be a help in keeping tapered sides from 
slipping under pressure.—R. E. 
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board. Rings may be 
turned, but curt 
tings will also serve 


Craftwork 


ATTRACTIVE PHOTOGRAPH FRAME 
Designed by ERNEST R. DEWALT 


EASEL PICTURE FRAME. This interesting 
picture frame is made of %" hard, pressed 
composition board, as shown in the drawing. 
Heavy cardboard glued up could be substi- 
tuted for the pressed board. The picture 
opening is cut in the front mat only, while 
the %4” holes for the rings are drilled 1/16” 
deep in the front of the mat and in the back 
of the backing. These holes are lined up to 
take the rings, which, when in place, hold 
the mat and backing together. 

‘Make three parallel cuts on the mat on 
a circular saw for decoration. Cut the easel 
stand as dimensioned so it will open freely 
to the proper angle. Rub white paint into 
the saw cuts, and when it is dry, sand and 
wax the entire frame. The photo is taped 
in position on the backing, the mat is ar- 
ranged over it, and the rings are snapped in 
place to hold the pieces together. Working 
time: 3% hours. 


PIVOT CURTAIN BRACKETS OF WOOD. 
Maple pivot hinges for curtains answer a 
common household problem in a decorative 
manner. A pair of brackets and poles swing 
on dowel pins having beads ut top and bot- 
tom. The wall mounts are fastened with 
long screws. Saw out the opening in the 
mounts, and bore and countersink two screw 
holes as shown. Fit each bracket in its 
mount so that it won't bind when swung; 
then, using a 44” auger, bore a hole for the 
dowel pin through both parts when they are 
lined up. 

Bore a 14” hole in the edge of each bracket 
for a dowel curtain pole. Round and shape 
the lower part of the bracket, and round the 
back of the bracket and the front of the 
wall mount to a 7/16” radius. Turn and 
drill beads for each dowel pin and the finials 
for the ends of the curtain poles. The top 
bead is fixed on the dowel pin with a brad; 
the bottom bead is removable, but it is a 
tight fit. Cut the curtain dowel to a length 
suitable for the width of curtains and size 
of window. Stain or paint the dowels, fini- 
als, and beads any desired color, and varnish 
or shellac the hinges. Working time: 3% 
hours each pair. 


DOUBLE WINDOW HANGER. Use maple 
or some other hardwood for the bracket and 
circular key, because the joint that holds the 
weight must have strength. Lay out the 


Ideas for the Home 


AND TWO WOOD BRACKETS AND RODS FOR CURTAINS AND DRAPES 


brackets from a center 
line and make both of 
them at the same time. 
Cut out the circles in the 
base and bore the holes 
for the two dowel poles. 
Round the top into the 
slanting sides and sand 
smooth. Cut the parallel 
grooves on a circular 
saw. Each key is sanded 
to a slip fit in the curve 
of its bracket. Bore and 
countersink each key for 
a 2%” wood screw. Cut 
both dowel poles to suit 
the window dimension. 
The finish should be such 
that it will harmonize 
with the color scheme of 
decorations in the room. 

To install, screw the 
keys to the woodwork, 
and then slip the curtain 
hanger, already assem- 
bled, over the keys. The 
weight of window hang- 
ings will prevent slipping 
of the brackets on the 
keys. Working time: 31% 
hours each pair. 


jop. The 
unit is made entirely of wood 


wives BOACKET 


This drowing shows 
how the double-rod 
in the lower 
photo can be made. 
Both bracket and 
key ore hardwood 
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Personal Scrapbook for Mementos from Your Own Hero 


NY family with a member in the service 
will appreciate a personal scrapbook 
in which to keep clippings and pictures that 
are being saved for his return. The covers 
of this one are made of 4” plywood, as is 
also the frame for the cover picture. Saw 
through the front board 1” from the binding 
edge and join the two parts with small 
hinges set flush. Clamp the boards together 
for accurate alignment and drill two holes 
for binding posts, countersinking the back 
for nuts, which are glued in place. 
Coat the outside of the back with glue and 


BOTTOM covER, NER RNG STRIP. 


Alternative frames for 
the scrapbook cover are 
shown at right. Use '” 
plywood except for the 
truck axle, which may be 
thinner. | Any printing 
serves as a pattern for 
letters of 1/16” stock 
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FANCY UPHOLSTERERS 


stretch over it imitation leather, canvas, sail- 
cloth, light corduroy, or other suitable ma- 
terial, allowing %” for folding over the edges. 
Finish the inside face with a piece of stiff 
paper glued on to cover the edges of the lap. 
‘A different treatment is required for the 
front. Glue the covering material along one 
edge only, stretch it into position, and hold 
it with pins. Center the frame for the pic- 
ture and draw a sharp knife around the 
inside of the opening; then remove the 
frame, the material cut out, and the pins. 
Next, center the picture in the opening, 
cover it with a thin sheet of 
transparent cellulose film, and 
glue the covering material 
down, Fold the edges and 
finish the inside face as was 
done for the back. 
Alternative designs are 
shown for the frame, which 
may be glued on or fastened 
with upholsterers' tacks. Red, 
white, and blue, olive drab, or 
Navy blue paint may be used 
for a finish if the material 
used for the cover is such 
that it will take paint read- 
ily—Joun J, GALLIVAN. 
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deck gun has a 12” long barrel, %4” 
om 
READ = 
ERS was built by Fre Jey of 
WORKSHOPS Omaha, ond M. C. Gentry, of Delroit 


«+. ACTION MODELS 
DISPLAY INGENUITY 
OF HOME CRAFTSMEN 


198 Oldsm« 
‘the some nS dated 1903. Each is ‘ ra 


Real cil is pumped by the miniature 
payer stent 
fn cld-tyle,steom-drive 
Mache. erie tealbaee 
wer foe a seatine 

Ti sipe to.0 tank 
Jae D. Kitchen 
docigner, er 


Another model of historic value 
is this all-wood locomotive—a 
tepreduction ono scale of” 
to I the C. P. Huntington, 
‘an engine built in 1864 and sent 
around Capsitlomioalbaced shin. 
Alfred D.' Slater, of Clevelondy, 
mounts a motor behind a display, 
case. to''drive the working | parle 
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DEHYDRATING IN ANY OVEN is now simple 
with @ new home food drier that con be used 
to advantage through the growing season 
and into late fall. Three galvanized-wire racks 
hold 6/4 to 10 Ib. of food at or 
unit measures 11” by 1473" by 17/5", which 
a convenient fit for most ovens of moderate 
Attached to it is a long, hooklil 

‘adjusted fo hold the oven door 
circulation as drying goes on 


THIS HANDY TOOL is made strong enough 
to open wooden cases and tough corrugated 
cartons. this, the blade end of 
can be used to cut cord ond rope. The car- 
ton opener, as it is called, is 14” long and 
1%" wide and has @ specially shaped slot in 
its flat handle which can be used for pulling 
out nails in wooden cases. The slot is also 
handy for hanging the opener up when not in 
use. The blade is of good steel ond can be 
sharpened on an emery wheel or a whetstone 
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GUMMED STICKERS thot toke the place of metal paper 
fasteners in home or office are sold in convenient sh 
bound in booklet form. Each booklet contains 5: 
The sheets ore ‘or apart eas 
1g gummed on both sides, they con be 


for attaching 
photographs, elippin; 
or on file cords, labels on bottles, on 


scrapbook 
like purposes 


ym 
ft, 
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DRYING SMALL ARTICLES in the bathroom involves less 
trouble if the rack shown below is at hand. Hooked 
the towel bar, it will still permit use of the latter 
as much ad- 
_hondtoreh fs, 


PACKAGED STRING TIES hove recently appeared on 
the market ox substitutes for rubber bands. They const 
of o stiff poper square with on extra heavy 
2 length of strong fostened. The ti 
in the form of o coile hoving perforations which 
1 off individual ti |. Each 
Wrapped around paper 
and small packages, the ties hold securely. They can 
soved offer use ond put into service again and again 
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RESLICING PRESLICED BREAD is mod: 
with this wooden gadget designed and 
lite the cover of a book. A slic 

‘the two covers and 


EAL 
asThiE 
in 
HTL 
i 


ti 


PERSONALIZED LABELS ore a new idea in 
identifying jars for families who raise and put 
labels ore attractively 


1d ore printed with the name of the 


the co 
These goy labels will add a bright touch to 
the fruits of your labor, and they will also be 
welcome presents for o friend who puts up food 
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2'x 4” CROSSPIECES 


2 


WATER LeveL, 


2" 12" EASTENED TO POST 
WITH ¥2" BOLT 


ONE OUTBOARD MOTOR used as shown above saves 
gas, carries twice as many passengers, and minimizes 
the danger of a spill in rough weather. The two canoes 
are held rigid with saplings lashed to the thwarts. 


A WARPED TRUNK makes it hard to raise or lower 
the centerboard. To correct this condition, insert wedges 
at the center of the well as at the left before the boat is 
laid up for the winter, and leave them in until spring. 
Have a helper tap in one wedge while you drive in the 
other, being careful to expand the slot only slightly be- 
yond its normal width—H. 8. 


various parts will vary according 

to the size of the slip and the length 

of the boats to be accommodated. 

‘Those up to 30’ in length can be 

raised in the dock shown at the 

right. 
‘One man can readily lift a boat 

by means of the 10’ long lever. This 

is hooked down to the dock at the 

end of its stroke so that the opera- 

es Donn beustag Gav iced ia oroer Ty Yer IRON pan WITH A STEEL PIN 
insert it in the new position. All —— - 

the 


ie 
: 


eS ES 7 TER 
Tt i FULCRUM - WOOD iT 


height before the first one is 
raised any further. ‘The fork end SS 
of the lever is protected by cover- 
ing it with sheet metal at the points 
where wear would otherwise occur. tL. 


If such a dock can be located high 


i 


slip should be high enough above WOOD LEVER 4x81" 


water level to give sufficient space Py if el 
for one to work conveniently on METAL__yoP SIDE chECK 
the bottom of a boat from a dinghy FACING VIEW view PIN 
or wherry.—BRUCE MACINTOSH. 


ING HOME DEFENSES 


FIRE extinguisher is a front-line weapon 
against fire. But, as with other weapons, 
its effectiveness depends on its ability to do 
the job for which it was designed, on its up- 
keep, and on the skill with which it is used. 
Only three types are ordinarily found in 
residences, One, the soda-acid extinguisher, 
will combat fires fed by ordinary combusti- 
bles, such as wood, paper, and textiles, but 
not those involving inflammable liquids or 
electrical equipment. Another, the foam type, 
can smother a gasoline or oil fire, but must 
not be used on electrical apparatus. 

‘The third—the familiar pump-gun vaporiz~ 
ing-liquid extinguisher—employs a carbon 
tetrachloride base instead of water and may 
be used on any kind of fire, but it is rarely 
made in very large sizes. On coming into 
contact with heat, the stream from this ex- 
tinguisher breaks down into a vapor that 
displaces oxygen and thus smothers the fire. 
‘This vapor is a nonconductor, will not dam- 
age mechanical or electrical installations, 
and leaves no residue, 

All of these units should be inspected at 
least once a year. The hose, gasket, nozzle, 
outer shell, and seams should be examined 
for signs of clogging, corrosion, denting, or 
tampering. If repairs are needed, they 
should be made by the manufacturer. 

‘The soda-acid and foam extinguishers also 
require annual recharging, which can be 
done at home, preferably outdoors. Direc- 
tions on the labels should be carefully fol- 
lowed, utensils should be dry and clean, and 
only refills recommended by the maker 
should be used. If you mark the date of 
maintenance on a tag attached to the handle, 
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ignation as a " 
extinguisher, the soda-acid unit uses only 
water to put out a fire. The chemicals pro: 
vide pressure to throw the stream 30’ to 40’. 
‘This pressure is supplied by carbon dioxide 
gas formed by the reaction of sulphuric acid 
with bicarbonate of soda when the ex- 
tinguisher is inverted for use. 

After the unit has been emptied to take 
its annual recharge, unscrew the ring-top 
handle and remove the acid bottle; then 
wash all interior parts thoroughly with clean 
water, draining the water through the hose. 
Dissolve the powdered chemical refill in 
warm, not hot, water, as directed on the 
label; pour the solution into the extinguisher 
to the point marked; and finally replace the 
acid bottle in its cage. When the cap is 
screwed back on the shell, make sure that 
at least four threads are engaged. A small 
amount of petroleum jelly rubbed on the 
threads will make this easier and facilitate 
removal for the next recharge. 

‘The foam extinguisher looks like the soda- 
acid unit, and its parts are handled the same 
way when it is recharged. If you have any 
doubts about the kind you own, the Under- 
writers’ rating on the label will identify it. 
‘The soda-acid type is rated A (for use on 
ordinary combustibles), while the foam is 
rated both A and B (the B meaning for 
use on inflammable liquids). Two chemical 
solutions must be replaced in the foam-type 
unit-—one in the inner chamber and one in 
the outer. Directions on the label should be 
Yollowed, and only the materials recom- 
mended should be used. 

Vaporizing-liquid extinguishers are the 
easiest of all to service since they need re- 
charging only after use, but the pump action 
should be tested annually by discharging a 
portion of the liquid into a clean dry con- 


AGAINST FIRE 
F 


Extinguishers Must Be 
Ready for Instant Action 
. .. Here Is How and 
When to Service Them 
By 
DELBERT JOHNSON 


Solety Research Institute 


Extinguishers of the 
tainer. This test liquid can then Rabe-etid ype ws 

be poured back through the filler pieyrs sess 
opening. No lubricant should be igo Ne allel 
used on the piston. Because ordi- Mere anapauriaite 
nary commercial carbon tetra- the unit; then the 
chloride may corrode and damage ecid jar is put bork 


the extinguisher, use only the 
maker's processed refill. 

Soda-acid and foam extinguish- 
ers located on a porch, in a ga- 
rage, or in any exposed place 
should be housed in a tight cabinet 
that can be heated by a 50-watt 
bulb to keep the water from freez~ 
ing—don’t try to use an antifreeze 
chemical. A simple cabinet of %” 
stock will suffice unless you live 
in a section where temperatures 
go below zero, in which case 
double-wall construction is needed. 
For this, make the outer walls of 
%” stock, and arrange a lining 
of %4” wallboard or similar ma- 
terial, leaving a 14” air space be- 
tween the the two walls. The door 
should also be of double construc- 
tion, closing into a rabbet and held 
shut with a spring latch. Twe chemical selutions 

Inside dimensions may be as fe changed ennvally in 
small as practicable just so the bel vive Setesslher 
extinguisher may be removed “ 
quickly, Four 4” iron rods, or ienet seeeiet ead ong in 
similar brackets, set in the sides 
about 4” above the floor will hold 
the unit, Under them should be 
mounted a 3” conduit box and 
receptacle for the lamp, which A thorough cleaning job 
will then throw its heat upward should be done on both 
and thus keep the entire cabi- x pan eae seda-ocid 
net warm. During a protracted eae iastniod 
freeze, or in subzero weather, 
the lamp should be kept burning 
continuously. 


Dainty Sprinklers Made from Oil Cans 


Wuen plants are brought indoors 
for the winter, you will want one of 
these sprinklers made from regula- 
tion motor-oil cans. The larger one, 
built from an ordinary quart con- 
tainer with the top left on, holds 
enough water for several pots. For 
the opening in the top, score the 
metal deeply with dividers and tear 
‘out the unwanted part with pliers. Punch a hole %” 
from the bottom on the opposite side for soldering on 
the 9%” spout, which can be made from a discarded 
auto gas line, any 4%” tubing, or a strip of tin-can 
metal rolled up and soldered. Cut a strip of the metal 
2” by 15” for the handle, bend it as shown, solder the 
seam, and solder it to the can in two places. 

‘The smaller sprinkler is made similarly except that 
only half of a can is used and the top is soldered on. 
It will be found convenient for small pots or a minia- 


Se ture indoor garden. 
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NOVEMBER CHECK LIST [ SHIPSHAPE HOME] 
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Inspect radiators for leaks and repair them with iron cement. 


. Drain a hot-water or steam system and refill with fresh water. 


Scrape and cement joints in the fire pot of a hot-air furnace. 
Repair or replace defective furnace grates. 
Clean soot from the nozzle and burner unit of an oil-heating system. 


. Renew deteriorated smoke pipe from furnace to chimney. 


Clean out scale and soot in boiler and tubes. 
Insulate between chimney and wood framing with mineral wool. 


Cut off water from all outdoor fixtures, such as sill cocks, and drain 
them. 


Calk all cracks in the basement where air leaks in. 


POPULAR SCIENCE MONTHLY SHOP DATA 


For Pocketknife Whittlers ... 
ROCKING-HORSE BLOTTER 


By ELMA WALTNER 


EET Hector Hobbyblot, a 

‘wooden (but not Trojan) 
horse whose happiest mo- 
ments are spent riding hobby- 
horse fashion on unblotted 
ink or in standing stanchly 
atop a stamp box. A jack- 
knife job, Hector is well with- 
in the capabilities of inex- 
perienced carvers. 

Use any kind of wood you 
prefer, so long as it's easily 
worked, Lay out the profile 
pattern on a piece of 2” stock, 
with the grain vertical to 
give sturdy legs. Then cut out 
the profile and drill two or 
three holes between the front 
and rear legs to help remove 
extra wood. 

‘The carving is done entirely 
with a sharp knife. Don't try 
for fine detail, since the 
angles and planes add to the 
attractiveness of the piece as 
well as making the carving 
easier. To insure proper proportioning, turn 
the work often in your hands and rough out 
the entire figure before finishing any part. 
‘Use sandpaper sparingly to preserve planes. 

Finish all but the teeth with shellac; they 
are a gleaming white, with markings added 
by pen and India ink. Hector's eyes are 
white map pins painted with black pupils. 
His crowning glory, his coal-black mane, is 
achieved by drilling a row of small holes in 
his neck and gluing in tufts of black yarn. 

For a blotter base, cut one piece of stock 


Is Fun to Carve 


4,” by 2” by 4” and one %” by 2” by 4”. 
Round off the ends of the thinner piece and 
mount the figure on it with four small 
countersunk screws running from the under- 
side to each hoof. Drill the hoofs first to 
prevent splitting. Shape the lower section 
of the base to a curve of about 8” radius 
and attach with two small screws running 
down from the upper section of the base. 
Use strips of blotter cut 2” by 6”. If you 
wish, Hector and the upper portion of the 
base may be mounted on a stamp box. 
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Test Your Skill with This New Double-Deck Skip-Ball Game 


IF YOU pull the shooter back just right and 
release it with a steady hand, your first 
count may be 200, But if your technique 
falters, your next count may be a lowly 5. 
‘The game is played by shooting balls against. 
the hurdle with just the proper impetus to 
drop them between the high-scoring dowels. 
Your turn at play consists of five shots. 
‘The dowel nearest the player, in the bot- 
tom row, is numbered 1. The next nine 
dowels are numbered, in order, 2, 3, 4, 5, 10, 
20, 30, 40, 50, Each’ number refers to the 
space in which a ball may rest between it 
and the next dowel behind it. Dowel No. 50 
is %" from the end of the box. The upper 
three dowels have two scoring spaces, the 


forward one counting 200, and the rear 
space 100. Scoring here takes practice and 
skill. The five balls are wood, %” in 
diameter. 

‘The model of the game shown in the photo- 
graph is attractively painted in five colors. 
‘The cardboard bottom and both removable 
backstops are blue. ‘The sidepieces, the two 
backboards, and the hurdle are red. Bright 
yellow covers the guide tracks, front end- 
piece, shooter dowel, and 10 lower dowels 
in the scoring area. The top scoring dowels 
and the ram on the end of the shooting dowel 
are green. Scoring numbers are lettered in 
black on the upper surfaces of the scoring 
dowels.—MYRON FLEISHMAN. 
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Better Light from Your Home Lamps 


hting from a small lamp con 
be corrected very easily by adding on 
extension base and by replacing the 
shade. The extension shown above is 
made principally from @ moiling tube 


How he lamp. and increasing 
the shade diameter give better, bght 
dispersal is illustrated ot the right 


ANY a small electric lamp looks at- 

tractive in the store, but when you sit 
down to read or work by one, you may find 
that it is better to look at than to see by. 
Often the lamp is too stubby and the shade 
too small for proper lighting. Instead of 
discarding the lamp or putting up with 
poor light, specialists at the General Elec- 
trie lighting research laboratories advise, 
simply make an extension base and use a 
shade with better proportions. These two 
steps will result in a substantial increase 
in the circle of useful light. 

‘The extension base shown in the lower 
photo is a heavy mailing tube fitted with a 
turned-wood footing and filled with pebbles 
for weight. It has a cover recessed about 
to hold the bottom of the lamp. A 
small notch in the lip permits the cord to 
come out. An attractive extension base 
may also be turned wholly of wood in a 
design harmonizing with the lamp and 
bored all the way through for a wire en- 
tering at the bottom, 

Lighting experts say that a single-socket 
table lamp, with its recommended 100- 
watt bulb, should afford comfortable seeing 
within a 24” radius of the base. Whether 
or not this coverage is achieved, however, 
depends upon dimensions A, B, and @ in the 
drawing. A squat, tightly shaded lamp 
has a relatively small useful light circle. 

If B is lengthened to from 13” to 17” by 
an extension base and C is increased by a 
larger shade, the maximum useful dis- 
persal can thereby be obtained. 4 should 
be as small as practicable, with the lower 
edge of the shade, viewed at eye level, cov- 
ering at least part of the socket. 

To obtain efficient reflection of light, use 
a shade that is lined with white. It is also 
desirable to select one that is fairly dense 
so as to reduce direct transmission of light 
to the eyes. 


DIRECT PAPER 


This original neg 


NEGATIVES MAKE. ARTISTIC PRINTS 


wos made with paper in the comer 


of film. An extra-thin grade of single-weight paper was used here 


—Kitoutes Pratap 


SHOOTING NEGATIVES 
ON ENLARGING PAPER 
IS GOOD FUN AND WILL 
BRING REAL RESULTS 


XPERT photographers desiring to 

produce highly artistic and dra- 
matic photographs have long used 
the paper-negative process. This 
consists of making a positive print 
from a film and retouching it, and 
then making a negative paper print 
from the positive for further retouch- 
ing, after which a finished photo- 
graph is finally secured by a print or 
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enlargement made from the paper negative. 

Without going through all these steps, 
and without using film at all, you can get 
just as fine results. You can make your first 
negative on enlarging paper in your own 
camera, and work directly on that, printing 
your final positive from this lone negative. 
It is a simple process and is a lot of fun. 


- Enlarging paper is much cheaper than film, 


and by using it instead of film, you eliminate 
expensive waste on questionable shots and 
can also make a lot of pictures you might 
otherwise pass up because of the cost. 

And not to be overlooked is the op- 
portunity to do really thorough and artistic 
jobs of retouching. Working on a paper 
negative, the camera enthusiast has a chance 
to try many effects, rubbing out those that 
prove least desirable, altering high lights 
and shadows, and finally bringing the nega- 


Re, 


contact prints or enlargements mo} 
, which may be retouche 


be made from the 
for special effects 


By 


with Upon Oren Camera 


tive to perfection, confident that erasures, 
pencil marks, and the like will not show up 
on the finished print. 

Probably still more satisfying is the fact 
that you can know the results of your pic- 
ture taking within a few minutes of snap- 
ping the shutter, for the whole photograph 
is unfolded for you as you develop the paper 
negative. As soon as it is dry, if the shot 
was a good one, you can begin retouching 
the paper negative to bring out desired ef- 
fects, and then print your positive photo- 
graph from this negative. 

‘To use this type of direct paper negative, 
cut the enlarging paper to fit in the back of 
your camera. Loading is similar to that of 
plate or film-pack cameras, but only one 
paper negative can be loaded at a time. If 
you have a roll-film camera, cut the paper 
for single negatives and load as you would 


for the other types. It is not always neces- 
sary to do the loading in a darkroom, but a 
subdued red-orange light is essential. 

For best results in taking these pictures, 
use single-weight, soft paper and expose it 
under strong light. The larger-size cameras, 
34” by 41,” and up, are ideal for this 
method. For my own purposes, I use light- 
weight paper in an 8” by 10” studio camera 
with which I can get a negative that re- 
quires no enlarging. Add to your equipment 
two or three photoflood lights, and you can 
make portraits of unusual quality if you can 
find a model who will hold still for 10 to 15 
seconds. This exposure is usually neces- 
sary to get a good paper negative. If a 
comfortable pose is selected, most people can 
sit still that long with little trouble. 

Still life is ideal material for direct paper 
negatives. Landscapes, with or without 
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KONRAD CRAMER 


Dramatic silhouettes with high lights 
and deep shadows for both figures ond 
background, as shown in the photograph 
above, are created by retouching both 
sides of @ paper negative before it i 
contact-printed or enlarged as desired 


Portraiture of distinction is possible 
on paper negatives if the subject will 
hold @ pose for as long as 13 seconds 
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figures in the foreground, are also good. Sometimes you will 
find that the negative itself has great pictorial charm. In 
such a case, there is nothing to hinder you from mounting 
and exhibiting a negative. 

‘The paper negative can be retouched on both sides, using 
a ground glass and light when working on the back. Light 
tones, modulations, and additions may be added by build- 
ing up the wanted values with any soft pencil or crayon and 
then shading with a stump. Large areas may be handled 
with a bit of chamois and powdered crayon. Dark tones 
and accents in the final print can be produced by light- 
ening parts of the negative with local reducer or by 
carefully rubbing them down with powdered pumice. Major 
blemishes and faulty backgrounds can thus be corrected. 

Some photographers using this process content themselves 
with only a slight softening of the image, caused by the 
printing light having to penetrate the paper instead of trans- 
parent film, plus a few slight retouching corrections. It 
seems best to go easy in the beginning so that most of the 
original character of a photograph is retained. Overworked 
paper negatives may take on the final appearance of a poor 
drawing, a result that is to be avoided. 

Paper negatives can be enlarged or contact prints made 
from them. Extra-thin paper should be used in the smaller 
cameras as it gives a very pleasing texture effect when en- 
larged. The general effect of the enlargement is diffused, 
in contrast to the sharp definition of contact prints, yet the 
enlargement often has simplicity and distinction. 

‘The writer made an 8” by 10” cardboard camera, using 
an ordinary magnifying glass as a lens, two cartons telescop- 
ing into each other, and a piece of ground glass which is 
interchangeable with a printing frame. If you make up such 
@ camera for yourself, you'll be set for some inexpensive 
and distinctive photography, for paper negatives afford many 
ways in which to achieve a controlled artistic effect. 


NIGHT AND DAY can be dramatically por- 
trayed in the same picture by using a 
simple duplicator attachment. Build a box 
that can be secured to the front of your 
camera, fitting it with two vertical doors. 
Aim at a scene that will afford interesting 
day and night contrast and take, say, a day- 


PORTABLE FLOODLIGHTS. Good indoor pic- 
tures require adequate lighting, particularly if 
color film is used, Shown at right is a com- 
pact case, only 8” by 11” by 1614", which holds 
six photofloods, complete with reflectors and 
extension cord: The case divides into two 
three-lamp banks of No. 1 photofloods which 
can be used separately on the floor or on tables 
or can be hung from picture molding. 

As shown in the drawing, the cases are 
made from thin wood and the reflectors are 
ordinary white enameled oven pans, fastened 
to cleats inside each case. Sufficient air space 
should be allowed so that the cases won't gét 
too hot. Air holes are cut behind the pans to 
provide ventilation. 

In using the outfit, remember that six No. 1 
photofloods will load a 15-amp. circuit to ca- 
pacity. The 18-gauge extension cords should 
always be plugged into wall outlets, never 
into lamp sockets—PavL KoMROFF. 


Sanh we, 


PHOKO 1DEAS—— 


light picture with one door closed. Leave 
the camera untouched until nightfall; then 
open this door and close the other to make 
@ second exposure on the same film. With 
a film-pack camera, just block off half the 
film with cardboard inside the camera, and 
reverse it between shots,—Louls HOCHMAN, 
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BASEBOARD 8°27 


The cardboard dummy camera, 
real camera. Note that the field limits ore i 
how the supplementary lens and dummy are ii 


DUMMY CAMERA 


Focuses Copying and Close-up Shots 


¥ INGENIOUS copying and close-up outfit, 
especially suitable for roll-film cameras 
Which lack ground-glass focusing, may be built 
of wood scraps, a ground glass, and two lenses. 

The principle is simple. A vertically sliding 
camera holder contains a supplementary lens, 
while a cardboard dummy camera has a lens of 
the same focal length as the camera lens, The 
dummy camera, which has ground glass instead of 
film, is used while adjusting the camera holder to 
sharp focus, after which the real camera is put 
in position and the picture snapped. 

Design the camera holder so that the camera 
will always assume the same position when laid 
on it. The supplementary lens may be a regular 
copying or portrait attachment, or one of the 
chipped-edge lenses now available at low cost. 

Make the dummy camera out of cardboard, 
proportioned so that its lens, when the dummy 
is in the camera holder, occupies precisely the 
position which the real camera lens would oc- 
cupy. The lens in the dummy need not be of high 
optical quality, provided that its focal length 
approximates that of the camera lens. Mount a 
piece of ground glass in the dummy at the plane 
of sharp focus for objects more than 200’ distant. 
‘The camera field may be located on the ground 
glass in this manner: Put a piece of ground glass 
(rough side down) on the film aperture of your 
camera, focus at infinity, and then put the camera 
in the stand, Adjust the height until a sheet of 
newspaper tacked to the easel is in sharp focus 
and note the area covered. Then put the dummy 
in place of the camera and mark the same field on 
the ground glass. 

To take a picture, focus with the dummy camera 
and supplementary lens in the holder. Replace the 
dummy with the real camera, which should be 
focused for infinity and stopped down to f/16 or 
1/32, and make the exposure—ERVIN WALTERS. 


1s lons with @ focal length equal to that of the lens in the 
dicated on the ground glass. The other pictures below show 
ted in the holder. Difforent auxiliary lenses may be used 


LETTER ALBUMS which combine space for 
six snapshots and two 4%” by 8” writing 
‘surfaces are now on the market. Excellent 
for sending photos to service men, the folded 
letters protect pictures in transit, and may 
be used on receipt as pocket albums. 


EXPERIMENTAL LENSES of different focal 
lengths and diameters may be bought in 
sets priced so that a single lens costs but a || 
few cents. Though ground and polished, | | 
they are inexpensive because small chips on 
the edges make them commercially unac- | 
ceptable. They may be used as supplemen- 
tary lenses for close-up or telephoto work 
and for making ground-glass or enlarging 
focus magnifiers, color-film viewers, and | 
| 
| 


telescopes. Instructions come with the sets. 


PORTABLE DARKROOM equipment, compactly ar- 
ranged in an easily carried case, is now being made 
for the armed forces. Similar models are planned for 


postwar civilian use. Besides chemicals, paper, trays, |) | 
and a daylight developing tank, the case holds a |) 
timer, safelight, thermometer, easel, and an enlarger || |) 
that can be powered by a car battery. It also has || |) 


space for a camera, flash synchronizer, and filters. 


HOT-WEATHER DEVELOPMENT 
of films is said to be easier and 
safer with certain new chemical so- 
lutions. Films can be processed in 
temperatures that range up to 100 
deg. F. without risk of softened 
emulsion or reticulation. The tem- 
perature-resistant solutions include 
developers, hardeners, and fixers. 
Photographers working in hot 
weather in temperate zones, those 
in the tropics, or those using make- 
shift field darkrooms will find the 
chemicals of special value. 
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Rippl 


by @ stop block clamped near the end of o 
fence thot is | 


cabinet-rail tenon, The length is gouged 
atroight 
rk steody 


‘enough to hold 
T 


, ‘Yy Your B Bandsaw 


OM Y 
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Attachments 


IOMEMADE attachments 

and jigs will greatly ex- 

tend the uses to which a 
small bandsaw can be put. They 
make possible accurate cutting 
of tenons, automatic sawing of 
irregular curves, thinning of 
stock for bending around forms, 
and other types of jobs. 

What is a setup for cutting 
tenons? First cut the cheeks, or 
sides, of the tenons. To guide the 
work, clamp a piece of straight 
square stock to the table for a 
fence parallel to the line of saw- 
ing. This fence must be high 
enough to support the work ac- 
curately with the face side in a 
vertical plane. The distance from 
the fence to the saw blade is such 
that the kerf will be made in 
waste wood with its far side 
forming the tenon cheek. This 
distance should be established by 
making trial cuts in scrap wood. 
Clamp a block to the fence where 
it will stop the forward motion 
of the work when the cheek is 
cut to length. 

With this setting, saw one 
cheek of all like tenons, sliding 
the face side against the fence, 
If the pieces have parallel edges, 
they may be turned end for end, 
with the face sides kept against 
the fence. The position of the 
stop block is shifted if the tenons 
differ in length. 

If the pieces are equal in thick- 
ness, their opposite sides may be 
put against the fence when the 
other cheeks are sawed, but if the 
thickness of the stock varies, 
such reversal will make the ten- 
ons either too thick or too thin. 
In this case, the fence should be 
reset to keep the face sides of the 
pieces against it. Shifting of the 
fence can be avoided if it is first 
set to cut the cheek opposite the 
face side. Then a shim of proper 
thickness may be inserted be- 
tween the fence and work for 
sawing the face cheeks. 

‘To cut the shoulders, as shown 
in one photo and in the sketch, 
clamp a stop block to the table 
at right angles to the blade. Also 
clamp on a length block to locate 
the tenon ends. Rest the piece to 
be cut on edge, rock the upper 
edge toward the stop block, and 
slide the lower edge forward until 
the blade severs the waste. As 


before, use test cuts when setting the 
blocks, and make allowances for variations 
in stock thicknesses. 

These methods apply only to compara- 
tively short stock cut to exact length. Trim 
the tenons to width with similar setups, 
but with the face sides lying on the table. 
‘Trim the shoulders freehand or use the 
miter gauge. 

When through tenons are made, cut the 
pieces roughly to length and use shoulder 
stops to locate the shoulder cuts for the 
second tenons after the first ends are cut. 
This assures accurate shoulder-to-shoulder 
measurements and correct frame dimen- 
sions after assembly. It is a good method 
to use even when the stock is precut to 
length. If the bandsaw is equipped with a 
metal fence, screw a larger auxiliary fence 
to it so as to give a firm support when wide 
work is handled, 

Of what use is a trough jig? This is a 
jig in which a piece of square stock can be 
Supported cornerwise with the diagonals 
vertical and horizontal. ‘The construction 
is shown in the drawing. Make a center kerf 


at one end and notch one side. A typical 
use of this jig is in scoring the ends of a 
turning square to give bite for the live cen- 
ter of the lathe. Clamp the jig to the table 
with the blade in the end kerf and feed the 
turning square against the saw, cutting 
about 1/16” deep. Turn up the other di- 
agonal and repeat. 

With the same jig clamped to the table so 
that the blade enters the wider side notch, 
it is possible to trim off the corners of built- 
up table legs. This saves turning time in 
roughing down the bulbs on post-blocked 
turnings and the like, 

How is part of a rail sawed thin? Clamp 
the work to a heavy squared piece. Notch 
the inner face where the bend is to begin 
and make a kerf at the end. The slot can 
be made with several bandsaw cuts and a 
sideward motion to break out the waste. 
The blade is then entered to rip out the re- 
quired portion, Cut the thin section an 
extra %” long to allow wedges to be driven 
in for tightening. This method of clamping 
the piece to a heavy squared piece of stock 
is useful on many jobs since it gives ade- 


KERE aT CENTES 
OF MITER 


SCORING TURNING — 
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A roll being thinned to allow ben: 
to a 3” by 4” piece permitting freehand guiding 


quate support when freehand cutting is done, 

What can be done to correct saw-blade 
lead? If the blade doesn’t lead true, it can 
often be improved by holding an oilstone 
lightly against the side to which it leads 
while the saw is running, thus reducing 
slightly the set of the teeth on that side. A 
little lead is of no consequence in freehand 


‘SIDE stoP 


Fixed. 
MEMBER 


END CLEAT 


SELF-GUIDING JIG 


Accurate shoulder cutting is assured with stop and 
length blocks to control the depths of tenon cuts 


work, and the fence can be quickly ad- 
justed for ripping to make it parallel to the 
line of cut, but when a miter gauge is used, 
difficulties due to wedging may be encoun- 
tered, Sometimes this can be corrected by 
loosening the table mounting screws suf- 
ficiently to allow the table to be swiveled by 
light mallet taps on one corner. 

How are self-guiding jigs made? The 
drawings illustrate a basic type. The size 
depends upon the design to be cut. The low- 
er, or fixed member, has cleats beneath it 
to locate it on the saw table, and it has a 
saw kerf to allow entry of the blade. Set a 
guiding peg in the fixed member in front 
of the blade, and if the curve to be cut al- 
lows, add another peg behind the blade, The 


At the left is o sketch of a jig for sawing several 
layers af plywood ct one time; Before cutting, make 
sure all pi 

jin guides liminating 
[yotond| producing accurate work at the same time 


upper member of the jig is a sliding form 
with one or more guide slots cut in it. These 
must be accurately made, with no more 
than free sliding clearance on the pegs, and 
they must be long enough for the blade to 
run free in front of and behind the parts to 


be cut. Screw on stop blocks, as detailed, 
and also hardwood bridging strips to stiffen 
the slit ends of the jig members. Place the 
stock to be cut against the back and side 
stops of the sliding member and push for- 
ward until stopped by the peg. 


Stop Rod Prevents Creeping of Miter Cuts on Circular Saw 


EEL (Lever cur) 


a) 
PLATE Noreh 


BRACES AND COMMON RAFTERS 


POPULAR SCIENCE MONTHLY SHOP DATA 


MAKE a %” hardwood block as long and 
as high as the face of the miter protractor. 
Set two countersunk bolts in one side of the 
block, with nuts set flush on the other side. 
Let the bolts extend %” to go through holes 
in the miter gauge, where they are attached 
with two extra nuts. Cut a groove in the bot- 
tom of the block for the stop rod. A vertical 
hole takes a bolt having a hole drilled 
through its lower end to let the rod slip 
through. When the wing nut on the upper 
end of the bolt is tightened, the sliding rod, 
with a right-angle bend at the end, is locked 
and holds the work from creeping. If you 
make rods of various lengths, you can han- 
dle many sizes of work.—B, B. 


[ SHIPSHAPE HOME] 


and level cuts of a common 
determined by the rixe and run 
f pitch. The rise is the 

tween the plate and a 
the plumb cut which is located by 
ing a line along the rafter, parallel 
its edge, at the depth of the plate notch, 
‘The run is the distance from the center 
to the outside of the plate, This is usually 
expressed in terms of inches rise per 12” of 
run, The sketch illustrates 8” in 12". 

Lay the square on the stock with the fig- 
ures coinciding with the crowned edge. A 
line drawn along the tongue is the guide 
for the plumb cut, and a line drawn along 
the blade is a guide for the level or heel cut, 

‘The plate notch is usually cut 1” deep on 
the plumb for 2” by 4” stock, On wider 
rafters, cut deep enough to provide a 2” or 
greater bearing of the heel on the plate 

The same principle applies to cutting 
butted braces, 
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Modern Cabinet Conceals 


NEW DRESS PROMOTES IT 


By Charles and Bertram Brownold 


USTED off and rehabilitated, many old- 

fashioned sewing machines are doing 
yeoman work to help the family budget. 
With a new dress to hide ugly Victorian 
lines, yours may be brought out into the 
open where it will be easier to get at when 
there is mending to be done or new clothes 
to be made. The simple wooden cabinet 
shown can be made for any drop-head model 


1 Wood extensions are attached at the sid 
back of the machine top with the help of 


2 Use of a plumb line shows the 3 Drawer cabinets of plywood attached to rectangular frames 
back projects beyond the ironwork are screwed to the sidepieces and wooden parts of the machine 


we 
4 Corner blocks lock matching ones on o front 5 Sliding bolts made of hardwood dowels lock 
panel, while others hold the cabinet to the frame the top of this detachable panel to the cabinet 
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Old Sewing Machine 


FROM ATTIC TO PARLOR 


and will double as a living-room chest or 
desk, a dining-room sideboard, or a bed- 
room dressing table. 

Discard the old drawers and attach a 2” 
by 3” piece to each end of the table, as in 
Fig. 1, rabbeting the inner edge to fit the 
routed edge of the top. Set the upper sur- 
faces and ends flush and fasten on the un- 
derside with thin hardwood cleats, such as 
those shown in Figs. 1 and 2. The backs of 
the top drawers that will be installed later 


dowel bolts are screwed to the handles 
slots in the panel that permit sliding 


Top ond front panel removed and its dropped head 
lifted, the oid machine does a good job of sewing 


are cut down about 14" to allow them to 
slide past these cleats. 

It may be necessary to attach similar ex- 
tensions to the front and back if the metal 
frame projects beyond a plumb line held 
from the table edges (Fig. 2). On the ma- 
chine used here, an extension was needed 
only at the back since all parts at the front 
were within the plumb line. 

For each of the side drawer cabinets 
shown in Fig. 3, you need two 14" plywood 
panels and four rectangular frames. These 
frames, of %” by 114” stock, must be the 
same size and accurately squared. They 
have lap joints glued up under pressure 
‘The plywood panels are attached to them 


7 With its new dress completed, th 
machine becomes an attractive pi 
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Above, the machine serves as o 
dressing table when not used 
for sewing, and at right os o 
dosk. Some details that will 
aid in construction ore shown 
in drawings at the upper right 


with countersunk screws 
driven in from the outside. 

‘The inner panel of each 
cabinet is held tightly 
against the iron frame by 
fitted hardwood blocks at 
the bottom, as illustrated 
in Fig. 4, and at top it is 
fastened by screws to the 
woodwork of the machine. 
Openings should be cut in the plywood to 
accommodate any projecting parts of the 
ironwork, The outer panels are about 1” 
longer than the inner, and their upper ends 
are fastened with screws to the table-top 
extensions. One piece of plywood is fas- 
tened across the entire back of the machine. 

Stock 1” thick is used for the drawer 
fronts, the sides of which are rounded off 
as shown in the photographs. The deep 
bottom drawers—spacious enough to hold 
both materials and work—have fronts made 
of two pieces so that when closed each ap- 
pears to be two drawers. All the fronts are 
deeper than the drawers themselves, cover- 
ing the frames upon which the drawers 
slide, and are wide enough to be flush with 
the cabinet sides. The bottoms are ply- 
wood glued into rabbets 14" from the lower 
edges of the fronts, sides, and backs. Draw- 
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| MOLDING 


DETAIL 
OF BLOCKS 


er pulls 3" long are made 
of 1” hardwood dowels 
flattened on one side and 
fastened with screws 
from the inside. 

When the machine is 
not in use, the top is cov- 
ered by a lid having 
pegs that fit into holes 
bored in the table-top 
extensions. The lid is 
made of 4” plywood and 
quarter-round molding 
held together by \%” 
strips, as shown in a 
drawing, and on the 
front is a 1” plywood 
strip concealing that 
part of the sewing-ma- 
chine top between the 
two drawer cabinets. 

‘The treadle and driving wheel are kept 
from view by a plywood panel (Fig. 5) that 
is removable. Hardwood blocks near each 
lower corner of the panel and on the lower 
corners of the drawer cabinets hold this re- 
movable piece at the bottom (Fig. 4), while 
sliding hardwood bolts fasten it at the top. 
These bolts (Fig. 6) are made of 5” lengths 
of 1” hardwood dowels and are attached to 
handles on the outside with wood screws 
extending through slots. The bolts slide into 
holes bored in the drawer cabinet walls. 

Either paint or stain may be used as a 
finish. Before painting, fill all 
countersunk screws in the side panels with 
a hard-drying filler. If a stain is used, it 
will be necessary to glue a thin veneer panel 
over each side panel to cover the screw 
heads. The drawer fronts should be made 
wide enough to allow for this, 


Model Maker's Turning Tools Are Ground from Small Files 


Four excellent wood-turning tools, espe- 
cially suited for model making and other 
small-scale lathe work, can be ground from 
two worn-out 6” cound files. Break’ the 
files in a vise so that the pieces are of about 
equal length (Fig. 1) and grind them until 
they are rectangular in shape as shown in 
Fig. 2. The pointed ends need only be rough- 
ground (Fig. 3) since they will fit within the 
handles, but the exposed portions should 
have all file marks removed. Be sure that 
the surfaces which will bear on the lathe 
rest are ground smooth. 

‘The cutting points should be shaped with 
particular care to secure the angles shown 
in Fig. 4; use a grinding jig if one is avail- 
able. Handles can be made from %" birch 
or maple dowel. Ferrules are not necessary 
if the handles are drilled out sufficiently be- 
fore the tools are forced in. Finish the 


cutting edges on an oilstone to razor keen- 
ness. If you wish to make a set of larger 
tools, pillar files will need less grinding than 
larger round files—C, W. BERTSCII, 


Discarded Razor Transformed into Keen Whittling Knife 


A WHITTLING knife that will hold an ex- 
ceptionally keen edge can be made from an 
old straight razor. Since the original shav- 
ing edge is too thin for its new role, it should 
be ground back about 4”. Do not remove 
more than is necessary to thicken the edge 
slightly, because many razors are tempered 
only part way back from the edge. Take 
care not to “burn” the steel. Grind the entire 
blade to the shape shown in the drawing at 
the right, reducing the thickness at the back 
if desired. Use hardwood or a piece of %” 
birch dowel for the handle and attach a 
ferrule of seamless brass or copper tubing. 
If such tubing is unavailable, a discarded 
kitchen fork or spoon will probably yield a 
ferrule. Restore the knife edge to razor 
sharpness on an oilstone and make a leath- 
er or wooden sheath to fit the blade, as 
shown in the photograph—c. W. B. 
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KEEPING THE HOME 


Furniture casters won't stick too floor and mor 
its sheen in very hot weather if a thin coating 
of floor wax is applied to the wheels. In damp 
weather a little wox put in the sockets of the 
casters will keep them rustfree ond free-turning 


SODA STRAW 


If you need to lubricate machine ports so placed 
that they are hord to reach, and an oil can with 
© long spout is not available, try using o soda 
strow on the end of the spout for on extei 


NOTCH FILED IN 
DIAL AT POINT. |e 
USUALLY DESIRED 


Most people prefer to have @ furnace-regulating 
thermostat installed in a spot where it will not 
be noticeable and’ yet will serve ficiently. This 
‘often meons that insufficient light will fall on 
the dial for accurate setting. Squinting in a 
dark corner and guesswork regulation of your 
heat can be avoided, however, by having @ small 
notch filed in the dial face at the temperature 
‘or temperatures most frequently desired so that 
the exact setting can be made by touch alone, A Screw one leg of 2 spring-type lothespin to, the 


small triangular notch like the one shown above drawer for k 
can be made quickly with o thr pts where 


cornered file 


ey con 


When loote ration points are received in change, jay to get a broken key out of a lock is with 
a good precaution against their loss is to place 9 ‘of jigsow blade. Push the blade into the 
them in cn envelope pasted on the inside of the lock with the teot ist it $0 
ration-book cover—a convenient, scfe receptocle they will be ot right ongles to the key, and pull 


BROKEN 
Key JIGSAW BLADE 


that should be 
to use, put 

| the key on a ring that is 
ig to go into o pocket 


In an emergency, © very 
satisfactory” washer can 
be made for a faucet by 
moving the metal from 
‘of round 


Milk bottles can't be kicked over and broken if 
they ore held in this sturdy wall bracket. Make 
enough holes for your needs, and slont the back 
edges of the ends if your house is of clapboard 


per. Us 
sirtight container in wl 


POLISH” SSS = 
CONTAINER SS 


RUST-STAINED 
ROLLER 


POUR PARAFFIN 
INTO SLEEV| 


Service-worn clothes wringers can be given many a 
doy of extra life if the rust and discoloration 
thot come in time from their iron roller cores 
ore ell jatec 
that has seeped into the cor 
tnd loosened rubber of the ends. A rep 
effected by removing the rollers from the wringer 
ond fastening paper collars around the worn ends, 
The rollers con then be sealed against water and 
secured agoinst rust if melted paraffin is poured 
into the collars. Gears and bearings should be 
cleoned with gatoline and coated with light grease 


Bolts may be made 
‘threads with 
‘ond filling the 5 
They ore withdrawn and r 


WIND BOLT 
WITH WIRE 


CONCRETE 
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1, BORE We HOLES 


MOUNTING 
101 


EACH Piece 
Te ia" 2" 
(podno cbaes 
NO. CORNERS) 


Ge 
NAIL FROM REAR. 


LATCHES AND HINGES MADE FROM NICELY GRAINED STOCK 


By FRANK WHEELOCK 


EAUTIFUL latches and hinges that 

blend so closely with the grain of your 
home-built cabinets and cupboards that they 
seem to grow out of the wood can be made 
from small bits of matching hardwood. 
Others that will have as interesting an 
effect and add to the distinction of a piece 
may be turned out by the craftsman from 
contrasting woods. Many designs are pos- 
sible, from the simplest lines to highly orna- 
mental carvings, and any will be pleasing so 
Jong as the fittings are in keeping with the 
piece on which they are used. 
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Illustrated are two latches and two 
hinges for a cabinet door. The dimensions 
are suitable for many pieces, but the plans 
are intended primarily to give an idea of 
what can be done with hardwoods and to 
form a basis for designs of your own 
creation. 

Care should be taken to have a pleasing 
flow of grain in ad; 


contrast will be arresting. The two 
each of the latches shown may be 
‘cut from the same piece of stock to obtain 
lowing grain, or a small block can be 
the center with the grain for 


- New Character 
RPOMESBUILT PROJECTS 


@ perfect match. In the latter case, the 
inside faces are exposed, and the abutting 
ends are placed to let the grain coincide. 

One of the latches illustrated is of the 
drop type with the moving part pivoted in- 
side one of the halves. This part may be 
of dowel, shaped at the top as shown in the 
drawing. It is raised to unlatch the door 
and dropped into a slot in the corresponding 
half to hold it shut. The other latch has a 
sliding bolt cut from a hardwood dowel, 
while pieces of hardwood dowel also form 
the pins of the hinges. 

Finishing will depend for the most part 
on the finish of the piece on which the fit- 


tings are used and also on the kind of hard- 
wood from which they are made. In many 
instances, the finish desired will probably 
be one that will emphasize the wood grain. 
It should be put on in any case after a trial 
fit and before final assembly so that no 
unfinished corners will show in the exposed 
moving parts. Before the pieces are perma- 
nently assembled, all moving parts and 
contacting surfaces should be waxed and 
rubbed well. Parts of this kind that do not 
show, such as the hinge dowels, will need 
no finish except a thorough waxing. If it 
should be decided to use paint, don't paint 
parts between which there is friction. 
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MACENINIST?S 
FOR WAR WORK 


CUTTING GEARS on the 
MILLING MACHINE 


NE of the oldest and most common 

methods of cutting gears is on the 
milling machine, which is still extensively 
used despite the fact that other machines 
designed specifically for gear cutting can 
do the job faster. Gear hobbers, shapers, 
and planers, for instance, can be set up for 
mass production of various types of gears, 
such as spur, helical, bevel, spiral, and her- 
ringbone gears. 

Before using any of these machines, the 
operator should have a knowledge of the 
fundamentals and nomenclature of gear- 
tooth design. Reference to a good handbook 
will enable him to set the machine to the 
correct speed and feed for the type of gear 
to be cut and for the kind of metal of which 
the gear blank is made. It will also allow 
him to check on the blueprint to be sure 
that none of the dimensions are contradic- 
tory. In addition, he should check the cut- 
ter to be used to make the gear with both 
the specifications given in the blueprint 
and the data in the handbook. 
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Actual setting up of the milling machine 
for gear cutting and its operation, along 
with important points in gear design, have 
been made the subject of one of the series 
of motion pictures used by the U. 8. Office 
of Education for training machine-tool op- 
erators. Frames from this film, which is 
distributed for the Government by Castle 
Films, appear on the succeeding pages. 

In setting up the milling machine, be sure 
to place the outer-arbor support as close to 
the cutter as possible without danger of the 
gear blank striking the cutter. If the di: 
tance between this support and the machine 
column is too great, the cutter arbor will 
spring upward under pressure of the cut 
and result in teeth of uneven depth. For 
the same reason, a table jack is used to sup- 
port the gear blank for the fairly heavy 
roughing cuts. Just how important it is to 
keep the cutter arbor and the gear-blank 
mandrel steady can easily be seen when one 
considers that the clearance of an 8-pitch 
gear of 36 teeth is only .0195”. 


1 On, gears, the pitch circle cuts the working Here is the job. Cut 36 teeth in a geor blank 
center of the teeth, addendum and dedendum machined to dimensions in the blueprint. The 
are equal, and clearance is added to give full depth center holi drilled and reamed so the face will 
of tooth, Diametral pitch is used in calculations run true when the gear is mounted on the mandrel 


3 is to be involute, 4 Specifications are stamped on the cutter. Here 
refer to the involute-system table of cutters the diametral pitch (8), the number of teeth 
in a handbook. A No. 3 cutter will provide this (35-54), and the full depth of tooth (D-}-=.270") 
shape when the number of teeth is from 35 to 54 meat the requirements of the blueprint for the job 


19. cut of 1/16" 
of this size. To 
¢ the depth of the roughing cut, subtract 
ing cutting 1/16” from the full depth of tooth (continued) 


¢ 36 teeth following @ trial setting of the 
ing head (see P.S.M., Oct, p. HW481). A 
table jack keops the mandrel steady d 


5, [he blonk below has been set up and notched 
di 
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7 As the first step in setting the machi 

the depth of the roughing cut, the cutter is 
slowly rotated while the table is raised by hand 
until the cutter barely scrapes the geor blonk 


Run the table forword so the 
clear the cutter; then rais 

roughing cut. This i 

revolutions plus se 


11 On most milling machines, the cutter or orbor 
1d can be set by a speed selector. Below, 
dial is set at 116 r.p.ma the nearest 

of this machine to that required for the job 


be set ot 
ents 001”, 
revolution raises the table .100° 


078s 


3° 3.1416 = 9.425' 0.785' 
90+0.785'= 1S R.P.M. 


speed is next calculated. Sinco the 
|, 0 speed of 90° 


12 Fee the speed of the table movement, is now 


mined. Th 
remove 12 


12 teeth of the cutter will 
thick Ta one revelation, 20 


12*0,002"=10,024 Pir revoLuTion 
116%0.026"= 2,784" per minute 


os a feed of approximately 2%” per 
ctor dial 
jance in inches per 


It represents the 
Il be fed into the cutter 


inute the gear blank 


stop dogs to limit its travel at 
re the cutt leors the work. 
t from traveling far enough to 
damage the dividing head and also speeds the job 


17 When all 26 teeth ore rough-cut, raise. the 


table 1/16” and make a fi 
one space to finish the second fac 
cot the pitch line with gear-tooth va 


then index 
Check width 


colipers 


14 With the depth of cut, cutter speed, and food 
set, take the first roughing cut, being sure 
to use on ample supply of cutting fluid; then stop 
the machine when the cutter just clears the blank 


top the table at the end of each reverse 
the blank for the next tooth 


lash, indexing must be continuous in one direction 


18 Cutting depth is adjusted, if necessary, to 
correct the idth. Indexing then 
proceeds forward for the rest of the ge: 

are light, and the table jock is no longer n 
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BLUEPRINTS remain cleaner and last longer 
if they are kept off workbenches and left 
uncreased, One foreman lengthens the life 
of shop drawings by stapling two shipping 
tags behind the top edge of each as shown 
below. The blueprints can then be hung on 
two screw hooks over the workbench or ma- 
chine where they are needed. A large num- 
ber can be stored on two long curtain-rod 
hooks. If staples are not available, the tags 
can be attached with glue—RONALD EYRICH. 


EE 


Agau 


(Dy tao 


AIR PRESSURE speeds air power to smash 
the Axis. In the Fisher Body Division of 
General Motors, an ingenious trick suggest- 
ed by Russell Dudley, an employee, has cut 
by 17 percent the time required to install 
electric wires in horizontal stabilizers. This 
was formerly done by first pushing through 
piano wire, which frequently caught at sharp 
bends in the conduit. Dudley’s method is to 
tie the electric wire to a piece of string, blow 
the latter through with compressed air as 
shown below, and then pull the wire through. 


IN SOLDERING, a hot iron put down hast- 
ily or carelessly may char the bench or 
table top. If a spring-type paper clip is pre- 
viously put on the tool just behind the head, 


such damage will be avoided. Spread the 


grips of the clamp slightly to afford a 
broader support—W. SWALLOW. 


Courtesy Grits ond Grinds 


Norton Company publication. 


WORN PIPE WRENCHES can be restored 
to service by régrinding the teeth on the 
jaws. This can be done by hand on any 
bench grinder equipped with a 100 or 120- 
grit, medium-grade wheel running at 5,000 
surface feet per minute. The wheel face 
should have one sharp and one rounded cor- 
ner, the sharp one to grind to the root of the 
teeth and the rounded one to provide clear- 
ance when teeth are being ground close to 
the shank of the jaw. It is usually the teeth 
on the movable jaw that require sharpen- 
ing. The angle between teeth is generally 
100 deg., and this should be preserved as 
closely as possible in regrinding. A dull 
wrench can usually be reconditioned in this 
way in a few minutes. Teeth can be re- 
sharpened several times if care is used, the 
depth of hardness and the amount of metal 
removed on each occasion being the only 
limitations on the life of a wrench so re- 
conditioned. A simple file test will show 
whether the teeth are still hard; a triangu- 
lar testing file should just bite enough not 
to slide over the teeth. 


Shop Marking Gauge Has 
Replaceable Scriber 
By C. W. WOODSON 


ITTED with a phonograph needle as a scriber, 

‘the gauge shown above will be found useful 
in making extremely accurate layouts on metal. 
Continued fineness of lines is assured since the 
needle can be changed when it becomes dull. The 
gauge is particularly suited to shops where 
aluminum sheet or steel plate is worked, but it 
will be a handy accessory also for many opera- 
tions in home workshops. 

Chucked as in Fig. 1, a short piece of 2%" 
shafting was turned to make the base. A center 
hole was then drilled in the end for tailstock 
support, and the handgrip was knurled as shown 
in Fig, 2. During this operation, the tool should 
be kept flooded with oil, and the knurls should be 
sunk deeply enough into the work to make a 
perfect diamond pattern, 

‘With the knurling complete, and the work 
still in the chuck, a hole was drilled through and 
reamed to the diameter of the spindle (Fig. 3). 
‘Then a hole for a thumbscrew was drilled and 
tapped 10-32 in the side of the gauge, and the 
thumbscrew was turned and threaded on the 
end of a %” rod. The head was knurled, and 
the complete screw was finally cut off. An 8” 
length of drill rod forming the spindle was faced 
square at each end and drilled to receive the 
scribing point and a setscrew to hold it securely, 


SMALL ELECTRIC 


Resistance Furnace 


HAS MANY SHOP USES 


By Walter E. Burton 


parts, melting lead, and baking enam- 

eled pieces are just a few of the uses to 
which this efficient iittle furnace can be put 
in the small shop or laboratory. 

A resistance coil of the kind used in elec- 
trie heaters and toasters forms the heating 
element. Such an element can be purchased 
at an electrical supply house or salvaged 
from a discarded appliance. The furnace 
shown, designed to reach temperatures up to 
1,000 deg. F., has one that draws 520 watts. 
Higher temperatures can be obtained by us- 
ing a 1,000-watt element, or by making the 
heating chamber smaller. 

‘Two concrete-asbestos shingles %4” by 
914” by 24”, either smooth or textured, are 
needed for the furnace chamber. With a 
hacksaw, on a jigsaw, or by scoring the ma- 
terial with an awl and breaking it over an 


Tiere small tools, bluing metal 
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edge, cut six rectangles measuring 1%" 
by 6”. Cut also a hexagonal bottom 
measuring 1%” on each side, 

A jig such as that shown in Fig. 1 
will speed the work of drilling a 1/16” 
hole 34” from the end and 4” from the 
edge at each corner of these pieces. 
Center a similar hole 14” from one end 
of each to receive an S-shaped hook for 
holding the resistance wire. If you in- 
tend to use a crucible in the furnace, 
particularly a metal one, drill a hole in 
the center of each piece to take a 6-32 screw. 
Left long enough to project about %” and 
secured with nuts, these screws will prevent 
the crucible from touching the element. 

Link the rectangles together with small 
wire loops as shown in Fig. 2, with all the 
centered holes on the same side. 

The coil hooks can be made of iron, cop- 
per, or nichrome wire. Insert the lower 
ones in the holes drilled for them and the 
upper ones through the links holding the 
pieces together. Drill a hole near the upper 
corner of each end rectangle to secure the 
two ends of the resistance wire. Measure 
the distance the wire will have to stretch, 
pull it out to slightly less than this length, 
and mount it as in Fig. 3. 

With the element in position, fasten the 
two end rectangles together and insert the 
hexagonal bottom, securing this with some 


black furnace cement. Wrap a strip of 
asbestos paper around the outside of the 
unit as shown in Fig. 4. Tie this with wire. 

Expanded mica, rock wool, or similar fire- 
proof insulation material is used to line the 
furnace body, which may be a 2-gal. crock- 
ery jar or a metal can or bucket 81” in 
diameter and as deep. Pour enough of the 
insulating material over the bottom to bring 
the heating chamber even with the top of 
the housing as in Fig. 5; then pour more in- 
sulation around the sides, tamping it firmly. 

‘The connecting wires should be of the 
asbestos-covered type, but may be bare for 
the last 2” inside the crock if well separated 
Secure them outside with a grooved wood or 
fiber block and a wire as shown in Fig. 6. 

From the same asbestos shingle material, 
cut a disk to fit the crock with a hexagonal 
opening to accommodate the top of the heat- 
ing chamber, as in Figs. 7 and 8, Add in- 
sulating material to within %” of the top 
and fit this cover in place. A 7” disk of the 
same material fitted with a metal ring or 
knob serves as a lid for the furnace. 

Work should rest on a platform of fire 
clay, firebrick, or metal about halfway be- 
tween top and bottom. Some pieces may be 
suspended on wires from a rod laid across 
the top. For accurate temperature control 
a pyrometer should be used. The finished 
furnace ready for use is shown at the right. 


as his sie cTulis Grid 


By JOHN W. CAMPBELL, JR. 


SEFUL though the diode is in its vari- 

ous applications, it was not until Lee 
De Forest in 1907 inserted that simple third 
element—the grid—between the cathode and 
plate that the vacuum tube came into its 
heritage. That controlling grid has made it 
the indispensable tool not only of electronics, 
but also of physics, chemistry, medicine, 
metallurgy, and astronomy. It has rendered 
the electron the servant of industry instead 
of a plaything of the laboratory. 

A diode passes current whenever the plate 
is positive with respect to its electron-emit- 
ting cathode. That plate-circuit current can 
be increased or decreased in just two ways: 
by controlling the emission of electrons 
(which in a thermionic-cathode tube can be 
done by varying the cathode temperature) 
or by altering the positive potential on the 
plate. Either method requires comparative- 
ly large current changes, such as we can 
bring about by the use of variable resistors, 
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as in Fig. 1 in the drawings on page HW 558. 

‘Suppose, however, that we inserted a min- 
iature Venetian blind between the cathode 
and the plate, along with a microscopic mo- 
tor that could open or close its slats. If 
the slats were closed, electrons from the 
cathode would be unable to reach the plate; 
no current would pass. With the blind open, 
only a few electrons would strike the slats; 
the majority would pass through, and a 
plate current would flow. 

If we could build so tiny a Venetian blind, 
and a small enough motor to control it, we 
would be able to control a fairly powerful 
plate current by means of a small current 
—the current needed to energize the motor. 
But although mechanically possible, the 
method is complicated and impracticable. 
Instead, the triode tube makes use of an 
electrostatic equivalent of our Venetian 
blind—a grid. Its slats are not metal, but 
electric fields, and they can open and shut 
smoothly 10,000,000,000 times a second. 

‘The grid is simply a lattice of fine wires 


Electrical nerve centers of glass and metal speed 
the messages of modern warfare. These high-power 

1g tub ed for the U. S. Novy, 
will help to maintain ship-to-shore communication 


between cathode and plate, or, in some tubes, 
an open helix of wire surrounding the cath- 
ode, If connected to the cathode and there- 
fore at the same potential, a grid presents 
to electrons emanating from the cathode the 
same appearance of an open network as it 
does to the eye (Fig. 2 on page HW 558) 
and the full plate current passes. 

Suppose, however, that the grid is made 
more negative than the cathode by applying 
to it an additional negative potential of, 
say, -1 volt. Nothing will appear changed 
to us, but electrons, “‘seeing” electrically, 
will behold something like the grid shown in 
Fig. 3. The wires have been electrically 
“inflated” to many times their original size, 
and the space between them through which 
electrons can pass has been diminished. The 
electrons on the grid constituting that 
charge of -1 volt will repel some electrons 
that would have passed before. Further- 
more, a grid negative in respect to the cath- 
ode tends to block the strong positive attrac- 
tion of the plate, Fewer electrons reach the 
plate, and the plate current is smaller. 

If we increase the negative potential on 
the grid to -2 volts by crowding additional 


Controls Electrons 


The 8012, shown full 
sie ot right, 

transmitter tube that 
delivers 35 watts ot 
500,000,000 
Below is a slightly 
larger 300-watt tube 


electrons on it, the wires will be in- 
flated still more, as in Fig. 4, and even 
fewer electrons will reach the Biate. 
Finally, if a sufficient negative pot 
tial is applied, the electrostatic fields 
around the grid wires will completely 
overlap as in Fig. 5—the “slats” of our 
electrostatic Venetian blind will be 
closed—and no current whatever will 
flow across the tube. 

‘When grid wires are closely spaced, 
even a charge of a few volts will block 
the plate current completely. If they 
are widely spaced, a higher negative 
potential is necessary. 

In the triode, or three-element tube, 
we thus have a method of controlling 
the plate current that the diode did 
not afford. The vastly important ad- 
vantage of this grid control is that a 
mere charge—a potential, not a cur- 
rent—will affect the plate circuit. The 
triode is an ultrasensitive relay, in 
which an infinitesimal current can cor- 


trol another current powerful enough to fill 
an auditorium with sound through a loud- 
speaker, open doors, control heavy ma- 
chinery, or do other useful work. 

A potential as small as .001 volt is detect- 
able in a standard amplifier. A vacuum 
tube such as the 6F5-G will react to a cur- 
rent of one one-hundred-billionth amp. In 
a special two-tube circuit, a current of less 
than one ten-billionth amp. controls a cur- 
rent of 1 amp., which in turn can control 
1,000 amp. or more. Special tubes can de- 
tect a current consisting of only 30 electrons 
per second—a flow so infinitesimal as to be 
meaningless when expressed in amperes. 

‘The reason such sensitivity is possible is 
that individual electrons fed onto the grid 
have a cumulative effect. As the grid can- 
not emit electrons, they cannot escape. Be- 
cause the grid is already negative, electrons 
emitted by the cathode are repelled by it and 
cannot affect it. As the tube is evacuated, 
there are no gas ions to be attracted by the 
grid and discharge it. In a theoretically per- 
fect tube, having a perfect vacuum and a 
fully insulated grid, a current of one electron 
per hour on the grid would eventually mount 
to a potential that would block the plate cur- 
rent completely. 

But the triode has, in addition to its amaz- 
ing sensitivity to minute electrical potentials, 
another important characteristic. It reacts 


iso 


cycles. 
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This setup shows how grid changes affect the 
plate current. With a 275-volt power supply, 
250 velts can be impressed on the plate and 
25 on the grid. A fow volts difference on the 


in. Try varying the 
1g battery polarity. A gl 
hes on one plote of the neon 
lamp as the plate current increases or lessens 


| TRIODE ARGON OR 
SUCH AS GF5-G. NEON LAMP 


R’ 50,.000- OHM 
HIGH-VOLTAGE BOTENTIOMETER 
POWER SUPPLY 9» fan 500. ova 


RESISTOR 
0 6.3-VOLT 8! 2 FLASHLIGHT 
HEATER SUPPLY DRY CELLS 
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| 
| 
L 


to changes in grid potential at almost 
the speed of light. Electrons have very 
little mass, hence very little inertia. They 
can be moved at tremendous velocities. 
Electrons can be impressed upon the 
grid of a vacuum-tube amplifier in a 
ten-billionth of a second and drained off 
as quickly, The plate current will re- 
spond to such changes in the grid po- 
tential faithfully, even though it may 
take more than a ten-billionth of a sec- 
ond for the electrons comprising that 
plate current to travel from the cathode 
to the plate. The plate-current varia- 
tions would arrive a trifle later than the 
grid impulses, but all in correct order 
and properly spaced. 

However, to charge and discharge a 
grid periodically, we must move elec- 
trons quickly and in great numbers. 
Small though their inertia is, pumping 
them into and out of a grid at high fre- 
quencies requires considerable power. 
‘The reason for this is that a grid con- 
stitutes one plate of a tiny condenser, 


which in most small amplifier tubes has a 
capacity of only a few micromicrofarads. 
‘Now a certain number of electrons im- 
pressed upon a .001-mfd. condenser will 
produre a charge of, say, 10 volts. But the 
same number of electrons on a .01-mfd. con- 
denser will charge it to only 1 volt. There- 
fore, the bigger the grid (that is, the greater 
its capacity) the more energy is required to 
pump electrons into and out of it. 

A 1-mmfd, condenser will be charged to a 


ITH the homemade oscillator shown 
below, you can generate audio fre- 
quencies ranging from the lowest to the 
highest audible to the human ear. The ad- 
dition of a telegraph key makes the oscilla~ 
tor a useful code-practice set. 
By impressing upon the grid of a triode 
the oscillating current of a resonant circuit, 


n old radio chassis, the oscillator 
@ high-voltage supply shown ot the 
jelow, the underside of the chossis 


Triode Oscillator Generates Wide Range of Frequencies 


potential of 1 volt by a current of 1 micro- 
microampere flowing for 1 second. To 
charge this same condenser to the same po- 
tential in a millionth of a second takes 1 
microampere—a million times the current. 

Radio amateurs working with short-wave 
equipment at frequencies up to 750 mega- 
cycles use very small “acorn” tubes in spe- 
cial circuits. At such frequencies, the ca- 
pacitance even of a straight piece of hook- 
up wire becomes something to reckon with. 


we obtain in the plate circuit a current of 
the same frequency. Since ‘this same 
plate current flows in the cathode cir- 
cuit, which includes the lower half of the 
inductance L, the varying magnetic field 
there created will induce a like oscillating 
current in the remainder of the induc- 
tance, thus maintaining the energy in the 
resonant grid circuit. With the proper 
values of capacity, inductance, and re- 
sistance, any desired frequency can be 
generated. When the resistance R is ad- 
justed to zero, the circuit oscillates at a 
frequency given by the formula 
160 


VLC 
where F is the frequency, L the induc- 
tance in microhenries, and C the capaci- 
tance in microfarads. 

With a center-tapped filter choke and 
a .001 to 1-mfd. condenser, a 1,000,000- 
ohm potentiometer tunes the circuit to 
various frequencies. If you have no cen- 
ter-tapped choke, you can use an audio 
transformer by joining a primary and a 
secondary lead so that current flows 
through both in the same direction. ‘The 
juncture acts as a center tap, and the 
speaker-lead resistor can be omitted. 


‘SERIES RESONANT 
CIRCUIT 


TRIODE 
OSCILLATOR 


U CENTER-TAPPED 
CHOKE 
Ri 1000,000 OHMS: 


RE 5,000 OHMS 
C001 To Ie MFD. 


Servic 


ns Your Radio 


NOISY VOLUME CONTROLS of either the 
wire-wound or carbon type often can be re- 
paired simply by removing them from the 
chassis and cleaning them thoroughly. Soak 
a piece of clean linen in ordinary nonin- 
flammable cleaning fluid and rub the wind- 
ings and contact arm of a wire-wound 
control until they are clean. A little more 
care is necessary with a carbon control. 
Roll a small piece of absorbent cotton tight- 
ly around the end of a toothpick, dip it in 
the cleaning fluid, and wipe carefully, with 
a little pressure, along the carbon strip. Be 
sure also to clean the contact springs on 
the rotating arm. 


SLIPPING IN THE TURNTABLE of a phono- 
graph may cause difficulties that are some- 
times incorrectly attributed to the motor. 
Look first at the rubber washer between the 
turntable and the motor spindle—the cone- 
shaped piece marked with an arrow in the 
photograph at left—for it may be to blame 
for the turntable failure. Frequently this 
washer becomes soaked with oil from the 
motor, and when this is the case, the washer 
surface is made so slippery that it cannot 
establish a firm contact with the turntable. 
Cleaning is rarely effective, and it is much 
more satisfactory to replace the old washer 
with a new one. 


YOUR HANDS USED ALONE sometimes 
will serve to locate trouble in a balky re- 
ceiver. For instance, if reception is weak, 
touching the grid cap of the converter tube 
—a tube such as the 6A8 or 2A7—with one 
finger and chassis with another, as indi- 
cated in the photograph, may make it come 
in louder. This will mean that the second- 
ary of the antenna coil is open or that a 
corroded connection on the coil is causing 
an extremely high resistance in the circuit. 
Even persons shy of electricity need have 
no fear in making this test, for no shock 
will be experienced if directions are fol- 
lowed. Don't touch parts below the chassis. 


WAVEBAND SWITCHES and other 
switches in a receiver circuit may 
be replaced when they break down 
by using a four to six-prong tube 
socket and an insulated banana 
plug, as shown in the photograph 
at the far left. The socket may be 
mounted on the back of the chas- 
sis, following the directions detailed 
in the drawing. Two sleeves 
placed under it will raise it slightly 
from the chassis so that there will 
be room for insertion of the plug. 
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FM POLICE RADIO EQUIPMENT now in- 
corporates “iron-core” or inductive tuning 
among other new features. The closely con- 
trolled movement of an iron core in and out 
of a small form-wound coil permits easier 
and more accurate tuning, and reduces the 
effects of car vibration on tuning adjust: 
ments. Likewise new is a “workbench 
support which proves convenient when the 
chassis is inverted for inspection or repair. 
Test jacks permit direct, simultaneous rea 
ings of several functions at one time. All 
tube sockets and tuning controls are sten- 
ciled on the top of the chassis. 


A MIDGET RECTIFIER for energizing any electrodynamic 
speaker having a high-resistance field coil can be made as 
shown in the accompanying diagram. This will permit sub- 
stitution of such a speaker in a circuit originally calling 
for a permanent-magnet speaker. One of the advantages of 
the midget rectifier is that it is small enough to fit any radio 
chassis and therefore can be used in a wide range of circuits 
in which such a speaker is to 
be supplanted. It will provide 


the current necessary to op- uTz6-er 
erate an electrodynamic ye" soso 400% 
speaker if it is equipped with conoonuen 


a rectifier tube capable of 
carrying at least 150 milli- 
amperes, and is a handy ex- 
pedient when a permanent- 
magnet speaker is not avail- 
able. 


RESISTOR AND CONDENSER CODES [ELECTRICAL] 


Small carbon resistors and small mica zeros. That is, if the bands are brown- 
condensers required in a modern radio set ereen-orange, they are, Pead 1 
are too small for convenient labeling with Fos, or 18,000’ohma, ‘This 

Dumerals, so the Radio Manufacturers As- Sometimes carries a fourth band. either gold 

Soclation has adopted a stand- ‘of silver. This band indicates 

Ard "codecmarking systen a the accuraey of value, gold be= 

color pode, Digits afe rep ing the highest. 

Sented ‘by’ colors as follows? rhe second type of resistor 
0 Bleck 5 gree —with ieads coming "out at 
9 Bleck § Sie Hight 'angies—usca the body 

color for the first digit, ti 
2 Red 7 Violet ee for, & m, digit 
i gange 3 wank or band at the cenier for the 
io om z act ad pupber of zeros, Thus prows 
types of markings are iy, green tip, orange 

used om resistors. The shouldbe interpreted as 1-5- 

Mraightend. tubulartype re= ‘00’ or 15.000 ohins. 

Sistor. with leads coming Condensers use the same 

Stragiit “out. of the end, “is type of color coding, but the 

marked with color bands. The Headings are in. micromicro= 

hand at one end represents the Tarads, and the color. is ap- 

Rest digit, the next band gives Diied in" small “dots with ‘an 

the second digit. and the third Errow Indicating the order in 

band gives the number of which they are tobe read: 
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Dissolved Oxygen Reduces Power Needs 
and Increases Life of Electron Tubes 


ft 


HE recent solution of a 

long-standing electronic 
mystery promises new radio 
tubes which will have both 
longer operating lives and 
reduced power require- 
ments. Similar improve- 
ments are foreseen for other 
electron tubes. 

It is the purpose of a 
vacuum-tube cathode, of 
course, to discharge a vol- 
ley of electrons to the plate. 
For 40 years scientists have 
known that an oxide-coated 
cathode emits electrons 
more readily than a pure 
metal one, but they haven't 
known why. Now Dr. Har- 
vey C. Rentschler, Westing- 
house research expert, has 
an answei 

Atoms of oxygen, he 
finds, apparently distort the 
crystal-lattice structure of 
the cathode and thus enable 
the electrons to be shot off 
more easily. Moreover, a 
method has been discov- 
ered by which oxygen can 
be dissolved within the 
metal of the cathode, much 
as salt can be dissolved in 
water. In previous practice, 
certain types of cathodes 
have been made by forming 
oxides of various metals 
into a paste and baking the 
paste on tungsten supports. 
‘The procedure developed by 
Dr. Rentschler consists of 
heating cathodes of zirco- 
nium, titanium, thorium, or 
caesium in oxygen until a 
“solid solution” of oxygen 
is uniformly distributed 
throughout the metal. 

High-voltage vacuum 
tubes offer a special ap? 
plication of this new tech- 
nique. Hitherto the cathode 
of a high-voltage tube has 
had to be made without an 
oxide coating because the 
strong electric field would 
rip the coating from its sup- 
port. Oxygen dissolved 
in the cathode, however, is 
an integral part of it and 
can’t be pulled off. 
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«9 strip of zirconium wi 
treating with oxygen to improve its electron-emitting characte 
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1g one of the new cathodes is tested 
n.is caused by both light and heat 


How Airplane Wings Get Their Lift 


Wie gives an airplane its lift? Near, the be- 
ginning of the eighteenth century, a Swiss 
mathematician, Daniel Bernoulli, discovered a physi- 
cal principle which accounts for the greater part of 
the answer. In the course of experimenting with 
fluids, both liquids and gases, he found that pressure 
decreases as velocity increases. 

‘The Bernoulli principle explains the increased draft 
of a chimney when wind blows across its top, the 
bursting of a house near the path of a tornado, the 

curve of a ball that is spun 
as it is thrown. It is also 


home opine toners 
EXPERIMENTS 


MAKE THIS AIRFOIL by cov- 


the guide wires as pictured in) 
the photographs above. Stops 
on the wires cause the airfoil 
to rest normally just a little 


AN AIR STREAM directed in the space be- 
tween two freely suspended oranges will result 
in lowered air pressure in this area. The outside 
‘air pressure will thereupon force the two oranges 
together, Suspend the oranges so that they are 
| about 1%” apart when hanging at rest. 
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A MANOMETER, a device used for 
measuring gas pressure, can be made 
by partly filling a bent glass tube with 
colored water, The level in both sides is 
normally the same, but when you blow 
through another tube squarely across 
‘one open end of the manometer, the 
water rises in that leg. showing that the 
air pressure on that side is reduced. As 
you blow harder, increasing the speed 
of the air flow, the water rises higher. 
Similar manometers are used in deter- 
mining pressures on the various parts 
of airplane wing surfaces and on the 
wings of test models. Atomizers work 
on the same principle. 
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counting for nearly 75 percent of the total 
lift exerted by an airplane wing. Air pass- 
ing rapidly over the curved upper surface 
of a wing reduces pressure there, causing 
a partial vacuum. The relatively greater 
pressure beneath the wing then buoys it 
up. This may sound mysterious, for the 
idea that lift comes from a partial vacuum 
above a wing is not the most obvious ex- 
planation. But by performing the accompa- 
nying simple experiments, you can prove 
to yourself how the Bernoulli principle 
plays a part in modern aerodynamics. 


CUT TWO DISKS of cardboard about 
4” in diameter. Make a small hole in 
the center of one and seal the end of a 
drinking straw over the hole with seal- 
ing wax. Push a pin through the center 
of the other disk. Hold the first disk 
about 15" over the other with the pin 
sticking up into the straw. Blow hard 
through the straw, and the lower disk 
will jump up to the other. The harder you 
blow, the more firmly the disks stick 
together, since the air rushing between 
them reduces internal pressure while 
external pressure remains the same. 


A TABLE-TENNIS BALL bounces up 
and down if supported on an air stream, 
but it won't fall to one side. As it tends 
to do so, the air stream creates a low- 
pressure area on the opposite side, and 
atmospheric pressure moves it back. 


Magical 


Tricks 


WORKED WEEE CHEMIST ERY 
Simple Home Demonstrations To Mystify Your Friends 


By KENNETH M. SWEZEY 


LTHOUGH it may be a far cry from the 
A ancient alchemist’s den to the modern 
laboratory, chemistry is still a science 
of amazement and seeming magic. Every- 
one who professes to be a chemist, amateur 
or otherwise, is expected by his lay friends 
to be able to conjure up wonders at the 
slightest notice. 

For personal pleasure, and to gratify these 
friends, every home chemist ought to de- 
velop a little “curiosity shop"—a collection 
of exhibits and fascinating stunts with which 
he can entertain visitors. Items for this shop 
can be both permanent displays and tricks 
that can be performed with the minimum of 
preparation. A few suggestions follow, but 
every installment of this home chemistry 
series contains at least one stunt that could 


beaker can be made to stick tight. 


Hore is a punter guaranteed to make spectators gape. A beaker or 
thin glass containing crystals of ammonium nifrate is set on o damp 
block of wood. Simply by adding water and stirring vigorously, the 

As the crystals ore dissolved, 
the beaker becomes intensely cold and the drops under it freeze solid 


well be included in your repertory of wonders. 

A “silver tree” that can either be “grown” 
before the spectator's eyes or be set up as a 
semipermanent exhibit will make a beautiful 
and instructive feature. Merely dissolve 3 
grams silver nitrate in 60 ml. distilled water 
and pour it into a 2-oz, bottle. Carefully 
clean and scrape a roll of tin foil about 114” 
long and \” in diameter, and suspend it 
from the stopper of the bottle. In a few 
minutes glittering crystals of pure silver will 
be deposited over the surface of the tin foil. 
Being chemically more active than silver, 
tin drives the silver out of the silver nitrate 
and replaces it. ‘The crystals of silver keep 
growing until all the silver in the solution 
has been replaced. ‘They will remain on the 
tin-foil core until jarring dislodges them. 

A miniature flag that responds as a 
humidity indicator, and may be changed 
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from bright blue to pale pink merely by 
blowing on it, is another stock exhibit that 
may be made in a few minutes and will 


always arouse interest. Soak a piece of 
white cotton goods in a solution of cobalt 
chloride. While this cloth remains wet, or is 
even moist from humidity, it will be pink, 
but as it dries, its color changes to light blue 
and then to deeper and deeper shades of 
blue. Mount the cloth on a little flagstaff. 
Before demonstrating the trick, warm the 
flag slightly in order to make it the deepest 
blue. By blowing on it for a minute or so, 
you can turn it pink as the crystals of cobalt 
chloride absorb moisture from the breath. 

Strips of white paper can be made to 
turn pink or red when held in what appears 
to be an empty glass, and then to turn 
white again when removed. Prepare a sup- 
ply by soaking strips of blotting or filter 
paper in phenolphthalein solution and allow 
them to dry. To work the stunt, moisten a 
strip in plain water and hold it in a glass 
that has just been rinsed with household 
ammonia. In the presence of the ammonia, 
the phenolphthalein gives its usual reaction 
to a base, turning pink or red, but returned 
to fresh air, it loses its color. 

A beaker or thin glass containing 60 
grams ammonium nitrate will enable you to 
perform a feat that will get a sure-fire re- 
sponse. Put a dozen drops of water on a 
wood block and place your beaker in the 
center of the puddle. Now stir in 60 ml. of 
water (as cold as you can get it), attempt- 
ing to dissolve the chemical as quickly as 
possible. During this process the beaker 
will become extremely cold and in a minute 
or two will freeze fast to the block. A thin 
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Colors 


a solution of cobalt 


chloride, this little flag is a 
i perfectly 
dry. Blow on it, however, and 


it turns pink os it absorbs the 
jure from your breath. Its 
y to register quickly a 
slight change of moisture in the 
makes a flag of this kind 
excellent indicator of humidity 


coating of oil smeared inside 
the beaker above the solu- 
tion will allow the water to 
evaporate eventually of its 
own accord and keep the 
chemical from creeping over 
the top of the beaker. When 
the crystals are dry, the 
stunt may be repeated. 

You probably know the 
dinner-table stunt of boiling 
water on a visiting card 
with turned-up edges. The 
match or candle flame used does not burn 
the card because the water keeps the latter 
below the temperature of combustion. With 
care, tinfoil and lead foil may be melted 
similarly on a card. 

‘The safety lamp, invented by Sir Hum- 
phrey Davy to prevent the explosion of free 
gas in coal mines, makes use of the same 
principle. In this case a screen of fine wire 
gauze surrounding the flame prevents ignit- 
ing of outside gas by limiting the heat that 
gets through. A model of a safety lamp 
can be made from metal netting soldered 
or sewn to form a tube 6” long and 2” in 
diameter. Fasten on a top of the same mi 
terial. If copper gauze of 30 or 40 mesh is 
used, only one layer will be required. Coarser 
netting, such as ordinary window screen, 
may require three or four layers. A jar 
cover forms the base, and a birthday-cake 
candle the light. Direct a stream of illumi- 
nating gas from a small tube toward your 
safety lamp. The gas will not ignite outside 
the screening, though it may catch fire 
within the lamp. 

A little ball of steel wool that floats and 
sinks apparently without rhyme or reason is 
another good puzzler. Fill a tall tumbler or 
glass cylinder with a water-clear solution 
made up of 1 part sulphuric acid and 6 parts 
water. Compress a little wad of fine steel 
wool to the size of a marble and drop it into 
the solution. First it will float because of 
air trapped in it; then it will sink as the 
solution penetrates. Suddenly, however, it 
will rise again, then fall, and go through 
unpredictable gyrations. 

To the chemist, the cause of the rising 
and sinking is obvious. ‘The iron liberates 


Asa finale for your 
home jon of 
chemical magic, put 
le potassium 
yanate in the 
bottom of a tumble 
me silver nitro 
in another, a few 
drops of potassium 
ferrocyanide ino 
third, and ferric 
chloride and water 
in a pitcher. Pour 
this last into the 
glosses. The first 
will become red, the 
second milky whit 
‘ond the third blue 


hydrogen from the dilute acid. This 
clings to the ball and buoys it up, but 
as some of the gas is lost, the ball 
drops again. If the ball doesn’t rise, 
fluff out the steel wool; if it doesn’t 
sink, compress it further. 

For an astonishing—and patriotic 
finale, prepare four little dropper-top 
bottles, each containing a solution of 
potassium thiocyanate, silver nitrate, 
and potassium ferrocyanide, and ferric 
chloride, dissolving 10 grams of each 
chemical in 60 ml. water. Into the 
first of three tumblers put 10 drops 
of potassium thiocyanate; into the 
second, 10 drops of silver nitrate; into 
the third, eight drops of potassium 
ferrocyanide. These solutions are 
clear and will not be noticed at the 
bottoms of the glasses. The ferric 
chloride solution, however, is yellowish, 
so about 15 drops of it are put into a 
tinted or opaque pitcher, together with 
three glassfuls of plain water. 

Pour the solution from the pitcher 
into the first glass, and it instantly 
becomes red; pour it into the second, 
and it becomes white; pour it into the 
third, and it becomes blue! 


Mode of ordinary wire gaure or scre 
lami 


jing, the 
ebove will demonstrate the effectiv 
's sofety lamp invented by Sir Humphi 


ry Davy. A 


jet of illuminating gas directed toward the flame will 
couse it 


to flutter, but will 
not ignite outside ‘the lamp. 
The wire goure cuts down the 
intensity of the heat passing 
through to prevent combustion 


y ds, the 
little "silver tree” of right pre- 
sents a pretty sight. It is a 


in @ solution 


is more 
chemically active thon silver, 
‘ond suspended in the solution 


it replaces the silver, whi de- 
posited on the roll in glittering 
crystals os it is fre This con- 


finves until all the silver is used up 


GARDEN TOOL SHEDS prefabricated of 
insulating wallboard for quick assembly 
are waterproof, fire resistant, and vermin- 
proof. They consist of seven parts, includ- 
ing four walls, a floor, and a two-part roof. 
‘There are three sizes, from 4’ by 6’ to 
10’ by 12’, and they can be used on the 
beach as cabanas or as back-yard play- 
houses for children. 
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NEW SHOWER CABINETS are made 
of noncritical materials for quick as- 
sembly on the job. The cabinet has less 
than one pound of metal in it. All walls 
are made of hard pressed wallboard 
covered with baked enamel resistant to 
high temperatures. The receptor is 
made of green plastic. Complete equip- 
ment is included with the cabinets, 
even to the curtain. 
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HOME HEATING may be revolutionized by 
a new furnace recently invented by Cor- 
poral Harry Giffords of the Army Air 
Forces. The automatic unit furnishes hot 
water the year around, heats and circulates 
air in cold weather, provides circulation of 
outside air during hot days, and filters the 
air at all times. One of the unusual fea- 
tures of the operation of this unit is that it 
imparts heat from heated air to water, and 


PRESERVING METAL that is about to rust 
through and become useless, such as gut- 
ters on a house or water buckets, is a simple 
matter with a new solution. The metal is 
cleaned of rust and dirt to begin with; then 
the solution is painted on, leaving a thick 
coat. This liquid is noninflammable and can 
be used indoors or outside. Objects treated 
with the solution should be allowed a week 
to dry, after which they may, if desired, be 
painted with any good-quality oil paint. 


uses the water so heated to furnish the do- 
mestic hot-water supply. 

In summer the unit heats air that in turn 
heats water for storage or for immediate 
use without interfering with the circula- 
tion of cool outside air. An artificial cooling 
unit can be added if desired. The furnace is 
said to be economical to operate. Its prin- 
ciple has been suggested for possible use 
on large postwar air liners. 


COMBINATION LADDER. A compact lad- 
der that folds small enough to go into the 
luggage compartment of a car can be used 
as a long extension ladder, a small or a 
large stepladder, or as a support for a 
scaffold. In the photo above one such ladder 
is shown extended and another in use as a 
stepladder. The rails and rungs are of hard- 
wood. Rigidity in all positions is assured by 
a patented double-lock design. 
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“HARD WORK 


NEVER HURT ANYBODY” 


Harry A. Winne 


BOY waving at the trains passing in 

and out of his world—enchanted by the 

imystery of their engines and machinery— 
that was Harry A.Winn 

He just had to know what made their 

wheels go round, and he was about knee: 

when he started to learn. 

y home from school to run the steam 

engine in his father’s laundry. Soon he tore a 

small magneto apart 

and from it built an 

electric motor. 

He knew he was 
\ going into the electri- 
= cal business somehow; 

= he thought maybe he'd 
become a lineman for an electric power com- 
pany. So he and a blacksmith made metal 
climbers, and he learned to climb the telephone 
poles outside the grocery store where he was 
clerking. 
But the teachers in the upstate New York 
town urged him to go to Syracuse University 
to study engineering. So HarryWinne started 
working harder. Summers he worked in a 
creamery; at other times he delivered the 
college newspaper and was Sunday watchman 
at Woolworth's. Studying as hard as he 
worked, he was graduated at the head of his 
engincering class in 1910. 

At once he joined General Electric as a 
student engineer in the testing department, 
Schenectady. There he could watch some of 
the biggest wheels in the world go round, and 


in two. years he was made assistant gencral 
night foreman. 
“There are things higher up for you, 
Harry,” his bose said before long. "You've got 
hing you can get here. You're destined 
for higher things.” 
And up Harry Winne went—through vari- 
ous engineering departments, to head of the 
cel mill section in G.E.’s’ industrial engi- 
neering department, to manager of sales of 
the combined mining and stcel mill section— 
and then finally, a couple of years ago, to vice 
president in charge of design engineering! 
Harry Winne’d tell 
you he got up there by 
hard work and luck. 
Today he’s working 
harder than ever—at 
G.E. supervising the 
design of clectric equip- 
ment for the army and 
athome ina big Victory garden beside 
ihis made-over farm house on a dirt road outside 
Schenectady. 
Bur then—“hard work never hurt any 
body!” General Electric, Schenectady, N. ¥. 


Hear the General Electric radio programs: “The 
Hour of Charm” Sunday 10 p.m. EWT, NBC— 
“The World Today” news, every sseekday 6:45 pan. 
EWT, CBS. 


‘The best investment in the world is in this country’s future—BUY WAR BONDS, 


GENERAL &@ ELECTRIC 


Buy War Saving Bonds and Stamps regularly. 


panty 
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Easily Made Rope Ladder Is 


Bz j : 


Useful Emergency Equipment 


WHEN an emergency strikes, rope ladders 
are often highly desirable equipment, since 
they may be quickly put in position and are 
not hard to use. A feature which makes 
them especially convenient is that they can 
be rolled up for compact storage. They are 
also handy for access to a loft or attic where 
room does not permit installing a stairway. 

‘These ladders are easily made from strong 
rope, 18” lengths of oak 11,” in diameter, 
and twine. The rope may be used in two 
Pieces or doubled. Unlay the strands at 
equally spaced intervals 12” to 18” apart, 
insert the rungs, allowing 1” to protrude, 
and hold them fast with staples. Bind twine 
above and below the rungs. 

Whip the rope ends by forming a circle of 
15” length of twine, with ends overlapping 
2”, Hold it against the rope so that one end 
projects a little beyond the rope end, Wrap 
the side of the loop which extends beyond 
the rope back around the rope. When the 
loop has diminished, hold as shown and pull 
on the projecting end of twine. Then cut off 
the loose ends.—WiLLiam H. Davis. 


Perky Halloween Hobgoblins Are Created from Black Walnuts 


CAprivaTiNG little hobgoblins 
for Halloween decorations may 
be made from a few black wal- 
nuts and pipe cleaners. Cut off 
a portion of the tapered end of 
the walnut so that you may use 
the exposed cross section for 
the face. The simplest way to 
do this is to hold the nut in a 
vise and cut it with a coping 
saw. Dig the meat from the 
two natural eye holes and fill 
the cavities with wood putty. 
After the putty has hardened, 
paint a little pupil on a part of 
each eye. The natural formation of a black 
walnut will give the illusion of a nose and 
mouth. Saw out the hobgoblin’s big feet 
from %%" stock and drill holes in the head, 
body, and feet. Attach the head and feet to 
the body with pipe cleaners and glue, allow- 
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ing the glue to set before painting all but 
the face with mahogany oil stain. The little 
fellows will serve to hold nut cups and place 
cards if their pipe-cleaner arms are bent 
properly. They may also be placed around 
the room as Halloween decorations —E. W. 


‘e had about 40 ambulances and 
(The exciting experience of other cars stored in a building with a great 
Margaret Bridges, of the Lon- 

don Auxiliary Ambulance service, during one 
of London's heaviest raids, 


glass roof—a virtual greenhouse — when 
Jerry’s bombers arrived. When they began 
finding our section of London we started 
getting the cars out... 

service, reporting for duty just three days be- 

fore war was declared.) 


QO waturatty, he erans- 


parent roof taboo'd ordi- 
nary lights. Yet we hadn't 
‘a moment to lose; with 
every sickening crash we 
expected the roof to 
splinter into a million 
heavy daggers. I got out 
my flashlight. In about 
ten minutes I had guided 
all the cars to safety... 


© "1 was working alone in my office when the roof 
finally did cave in. Only my flashlight could have 
helped me find a way through that deadly, glittering 
sea of broken glass... You begin to see why ambu- 
lance drivers must always carry flashlights with fresh 
batteries!” 


Your dealer may have no “Eveready” flash- 
light batteries. If so, please don't blame him— NATIONAL CARBON COMPANY, INC, 
almost the entire supply is currently going to | 30ast 42nd Street, New York 

the armed forces and those war industries | Unit ef Uniow Carbide and Carbon Corporation 
with the highest priority ratings. 


c ee ‘The word "Eveready" is a registeted trade- 
Send for “You and the War,” official O.C_D. i 

a So eil cieslty keapotiom ee mark of National Carbon Company, Inc, 
available to civilians. This free booklet tells 

exactly what there is to do and how to do it. 

‘Write National Carbon Company, Dept. D.P. 

30 E. 42nd Sc, New York 17, N. ¥. 


Duy Wer Saving Bonds and Stamps regularly. HW 573 


Homemade Brooder Uses Infrared Lamps as Source of Heat 


‘Wirit factory-made brooders hard to get, 
poultrymen may need homemade equipment 
to increase chick production. Shown below 
is a simply built brooder of 250-chick ca- 
pacity which will let you raise “spring” 
broilers at any season, and which costs only 
$3 to $7 for materials. It was designed by 
Professor John E, Nichols, of Pennsylvania 
State College. 

‘The brooder is made of 7%" by 10” stock, 
with legs 2” by 2" by 14”. Set the inside 
cleats 11" from the ground, and nail on them 
a flooring of 10” stock, 4’ long. You will 
then have two shallow compartments, the 
lower one giving about 4” ground clearance. 
Fill the upper compartment with floor litter 
to serve as insulation, and tack a cloth skirt 
to the sides, Slats can be nailed across the 
top so that the brooder may later serve as a 
roost for older chickens. 

On facing inner sides of the lower compart- 
ment set two porcelain lamp sockets, and 


ADJUSTABLE 
DROP CORD 
FOR OPEN 


BROODER Zz 


TACK CLOTH SKIRT 
ALONG BOTTOM 
EDGE OF ALL SIDES 


bore a %” hole for the cord. A strip of wood 
under the upper edge of each socket base 
will give the lamps a desirable downward 
tilt. Be sure to use heavy-duty wire in con- 
necting the sockets. The lamps are 150- 
watt reflector-flood types or 250-watt re- 
flector-drying types, with rated lives of 1,000 
and 5,000 hours respectively. These lamps, 
which project infrared heat rays as well 
as light, are especially suitable, although 
ordinary incandescent bulbs can be used if 
reflector types are unavailable. A thermo- 
stat is not needed with the former, since the 
chicks can find the right heat for their needs, 
but is desirable with ordinary bulbs. 

An even simpler brooder for 200 chicks or 
less can be built by forming an uncovered 
enclosure of wood or light sheet metal and 
suspending one or two reflector bulbs over 
the area. Start with a lamp about 12” above 
the brood and raise it with the handy wire 
shortener as the chicks grow. 


EXTRA BLOCKS 
WITH DOWELS 
FOR RAISING BROODER 


Wood Supports Keep Chickens S 


from Upsetting Water Pan 


CHICKENS perching on the side of a water 
pan will frequently upset it, particularly 
when the water level is low. A simple and 
practical method of preventing this is to use 
three notched supports as shown in the 
drawing to the right. Saw kerfs in the tops 
of three wooden stakes, sharpen the opposite 
ends, and drive them into the ground in the 
proper position. It may be necessary to bend 
the lip of the pan somewhat so that it fits 
the notches snugly.—JoHN K. KARLOVIC. 
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BRILLIANCE WITH A PURPOSE 


Like mirrors and jewels is the sparkle of polished metal parts in an 
Allison—but the eye cannot begin to see the perfection this brilliance 
reflects, For one of the challenges in making aircraft engines is 
this... * To preserve — by exquisite accuracy of manufacture 
and finish —all of the inherent strength and endurance in 
every ounce of material used. * This need for perfection 

is nothing new to Allison. For years it has been 
our special province to handle metals with 
precision and lapidarian skill. + In today’s 
tasks we are advantaged by 
all that General Motors has 4 
to offer in production tech- § 
niques. * The result is a 
liquid-cooled aircraft engine 
which in performance can 
speak for itself—and an 
engine which we are 
resolved to make 

the finest in the 


world. 


POWERED BY 
ALUSON 


P.38—Lightning 
P.39—Airacobra 
Pego—Warbawk 
Pe51—Musteng 


LIQUID-COOLED AIRCRAFT ENGINES C77 


DIVISION OF 


Buy War Saving Bonds and Stamps regularly. 


Motor and com, are mounted on one chassis. 
‘A homemade valve is shown in the sketch to 
the left; at the upper right, @ pressure control 


HEAVY-DUTY AIR COMPRESSOR 


Tho throHle of this motor is controlled by a rod 
from a pressure unit that was made by bolting to- 
gether two conduit boxes over a rubber diaphragm 


On the compressor, below, the throttle control rod 
is moved by a vacuum overdrive unit, but the type 
used with the satisfactory. 
The radiator compressor cool 
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IR compressors can’t be bought readily 
today, so when a mining company 
needed one, Henry Lawrence, of Santa Fe, 
N. M, built it from two wrecked cars. A 
motor from one is used to drive a compres- 
sor made from the other motor. 

To convert the motor to a compressor, 
Lawrence removed the valve lifters and in- 
stalled light springs on the valves. This en- 
ables both the intake and exhaust valves to 
feed air to the cylinders, and makes each 
upward stroke a compression stroke. To 
filter all the air through the carburetor air 
cleaner, the exhaust manifold was closed 
off and an inner wall broken through to the 
intake manifold. 

Studs were screwed into the firing cham- 
bers in the cylinder head and lead was 
poured around them to increase compres- 
sion. Homemade check valves were screwed 
into the spark-plug holes. Each was made 
of a pipe tee, the valve proper consisting 
of a concave expansion plug such as is 
used to safeguard engine blocks against 
freezing. A check valve in the air manifold 
also keeps air from feeding back. 

Two homemade control units govern the 
machine. The air chambers in the control 
units are connected with a hot-water tank 
relief valve set on the air tank. When pres- 
sure reaches the point for which this valve 
is set, the control diaphragms move rods 
attached to each carburetor. This reduces 
the engine speed to idling and also cuts off 
the compressor air intake so that it 
“coasts.” A pinhole in the air line to the 
control units allows the pressure to bleed 
out slowly. ‘Then both throttles open and 
pumping continues.—EUGENE S. HARRIS. 


THE NATION-WIDE CHRYSLER DEALER ORGANIZATION 
OFFERS OWNERS SERVICE FACILITIES TO MEET 
THEIR WARTIME TRANSPORTATION NEEDS 


BACK THE ATTACK — 
WITH WAR BONDS 


| CHRYSLER | === 


“FIRE BOMBS FALLING 
.+»Rush the Pumpers!”” 


Ie’s a forward base for the big push 
«and the Japs know it. They’ 
‘tying to burn us out. For a while it 
seems we have more fires than we 
can handle , . that is, till the fire 
pumpers arrive. They're hauled by 
anything that will pull! They une 
limber and go into action Lil 
tillery, Fire just hasn't a chance 
with them around! 
Nearly anybody can operate a 
Chrysler War Emergency | Fire 
Pumper . . Originally developed 
to meet an’ acute shortage of fire 
equipment in areas vulnerable to 
air raids, they bad to be simple and 
easy to’ use, Thousands of them 
now augment our regular fire de- 
partments in all parts of the coun- 
try. They've proved so compact and 


mobile that many more have been 
sent into service at our advanced 
overseas. 

The Fire Pumper is built around 
the same sturdy, dependable engine 
used to power’ thousands of cars 
manufactured by Chrysler. The en- 
gine with its moving parts Super- 
finished _mirror-smooth— some to 
‘one-millionth of an inch, for quiet- 
‘ness, economy and longer life, 

Such Chrysler wartime develop- 
ments demonstrate the pioneering 
leadership of Chrysler Division. 


Fieiting Kagloment « Ate Raid 
Sireae + Gun Boxer + Navy 
Searchlicht Reflectors, 
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BETTER anv 


MOTOR PERFORMANCE 
with CASITE 


@ If your motor has lost its pep and punch, 
get the quick, speedy relief that Castre gives 
and guarantees! 

CASITE restores performance—makes any 
motor run better and smoother, because it 
cleans out and keeps out power-destroying 
sludge, retards the formation of engine varnish, 
and frees up gummy, sticky valves and rings. 

Join the thousands who are using Casrre 
to keep their war-weary motors at top per- 
formance. Get a Castre tune-up today, from 
your car dealer, garage, or service station. 


THE CASITE CORPORATION 
HASTINGS, MICHIGAN 


fquarantee 


YOU ARE THE JUDGE— 
‘Add Catite to cronkcaxe ond run through carburetor 
‘eccording to Instructions, then drive your cor 100 

If not cone 


Corporation, Hestings, Michigan. Mar 
i $1.30 per pint, which Ix twice the notional 
ised price of Cosi 
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| New Theory of Air Power 
(Continued from page 52) 


equipment. An Air Support Party—some- 
times a single liaison officer—is attached to 
a field unit, such as a regimental combat 
team. 

‘These men funnel the inflowing mass of 
information, strain out what is important, 
pass on what the ground commander should 
know, and expedite requests for air support 
at specific places and times. Their work 
must be cool, unhurried, yet rapid and 
precise. The plans they draw up and the 
orders they give tell the story. 

‘The complexity of air support, the fluid 
brilliance with which it functions in battle, 
is almost impossible to visualize without 
seeing it in action—and few civilians ever 
can have the chance to see it. Even the war 
correspondents who get behind the scenes 
of military operations are barred by security 
regulations from describing the technical 
workings of the machine, 

To give a clear, dramatic picture of air 
support, PoPUuLAR SCIENCE, with the co- 
operation of Army Intelligence sources, has 
arranged an account of one day's air-ground 
operations on a divisional front. It is ac- 
curate in every detail, although the descrip- 
tion is sufficiently generalized that no in- 
formation can be revealed to the enemy. 

‘The opposing forces are facing each other 
along a line lying roughly between the town 
of X and Unknown River. Our forces are 
| attacking to the north, while the enemy, 
| giving ground slowly, is attempting to hoid 
south of the river. At dark our troops have 
been stalled by stubborn resistance. The 
division commander has decided that he 
must lean heavily on air support in the 
| next day's fighting. 
| The battle plan is set up at a conference 
in the tent of the chief of staff. Attack is to 
be resumed in the morning, with Combat 
| Team X making the main effort on the left. 
‘Team Y will hold the right flank and Team 
Z will be held in reserve. The first need is 
for thorough air reconnaissance far behind 
the enemy line. The second is for heavy air 
support, as most of the artillery will have to 
be concentrated on a relatively narrow front 
in support of Combat Team X. 

Air Commander recommends continued 
pressure to keep the enemy air force pinned 
down, plus a heavy bombardment of key 
rail lines. As for the direct support of the 
attack, that is a matter of careful timing. 
The infantry push is scheduled for 0615, 
preceded by a 10-minute artillery barrage 
of maximum violence, beginning at 0600. 

(Continued on page 204 
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You may 
worry about 
feeding 
your pets 


but you won’t worry about your car 
with Marfak Chassis Lubrication 


With Marfak Lubrication you have a Insist on genuine Marfak Lubrication 
sweeter, smoother-running car. For today—to keep your car in “top” con- 
Marfak, you see, is one of the finest, most _ dition. At Texaco and other good dealers 
thorough and efficient chassis lubrication everywhere. 
services ever devised. 

Your dealer works with a scientific 
Marfak charc. He checks every vital point 
on your car, from battery and tires to 
differential and rear-end gears. No guess- 
work here—the job is accurate, to protect 
irreplaceable engine and chassis parts. 


Tune in the TEXACO STAR THEATRE 
night. See 


fate time TEXACO DEALERS: 
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ut local newspaper for tin 


“A HOME-STUDY COURSE” 
for a postage stamp 


who appreciates the importance of 
sound fundamental knowledge of the proper use, 
proper care and proper selection of tools? 
Start with files and filing—one of the most 
basic and widely applicable subjects in the me- 
] chanical curriculum. If you are in or definitely 
aiming toward a mechanical career, a postage 
stamp will bring us your request for 
“FILE FILOSOPHY” 
—the mort authoritative book of its kind. Widely 
used in school-shops 
Filosophy” tal 
the way files 


jaluable “text-book” of 48 inter- 
esting, informative, profusely illustrated pages—a 
Nicholson contribution to the advancement of 
try and the vast army of trained 
its back-bone. 
NICHOLSON FILE CO. 19 Acorn St, Providence 1, RIL, U.S. A. 
(leo Canstion Plant, Pert Hope, Ont.) 


Menufacturers of Nicholson end Black Diamond qual- 
Betsey ihlongh herdiere and mlopply honeer 


NICHOLSON 
FILE For every 


PURPOSE Usa. 


suo musA 
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New Theory of Air Power 


(Continued from page 202) 


Air support is to strike at precisely the 
interval, hitting at 0610 with a low-level at- 
tack by six A-36 Mustang fighter-bombers. 
Two minutes later the pounding will be 
taken up by another flight of six A-24 dive 
bombers. 

As an indication of the precision with 
which air and ground operations are inte- 
grated, the artillery barrage will end with 
the firing of smoke shells to mark the ob- 
jective for the diving planes; the last dive 
bomber gives the infantry the signal to go 
ahead by waggling its wings. Our own 
front lines will be marked with colored 
smoke to obviate any danger of an error in 
bombing objectives. 

‘The chief of staff okays these arrange- 
ments and orders the necessary reconnais- 
sance and photographic air missions to be 
worked out with the G-2 (intelligence) of- 
ficer. Next comes a conference in the Air 
Support Control office, usually located near 
the divisional command post. The G-3 (op- 
erations) officer explains the plans for 
ground operations, while the Air Command- 
er outlines his operations to the liaison of- 
ficers of the various air groups —recon- 
naissance, dive bombers, medium bombers, 
and fighter planes. 

‘The complex process of mounting a co- 
ordinated air-ground operation moves along 
as the air support and divisional signal offi- 
cers go into a huddle of their own, check 
over their wire and radio communications, 
shift some of the radio frequency bands 
which are jamming up against powerful 
enemy transmitters, and arrange a code of 
visual smoke and panel signals. Finally, the 
Air Commander is ready to issue his attack 
and operations orders, which are teletyped 
to the airdromes over the A-2 wire net. 

At dawn the attack begins, with a thun- 
dering artillery barrage pouring down on 
the hill which is the enemy's chief point of 
resistance. With split-second timing, at 
0610, the artillery fires its smoke shells, the 
infantrymen set off red smoke to mark our 
advanced lines, and out of the low-hanging 
mists roar the A-36 Mustangs, to strike with 
their bombs, then vanish. Immediately the 
Douglas Dauntless A-24 dive bombers ar- 
rive, peel off one by one, and smash at the 
target. As the last plane gives the signal 
by rocking its wings, the infantry attack is 
launched. 

While the ground fighting grows in inten- 
sity, the planned air operations go ahead 
with attacks on enemy air fields and supply 

(Continued on page 208) 
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On Acrive Dury On THe Home Fronz / 


Here at home, Champion Spark Plugs “Back The Attack” in buses, cars, trucks, tractors, 
planes, stationary and marine engines of every type, delivering manpower and horse- 
power to tasks vital to Victory. In engines of every size and type, Champions are main- 
taining their long established reputation for better performance, greater dependability. 


The air transport lines are one 

of our most important means of trans- 

ion. Dependable Champion Spark 

lugs are enjoying rapidly-growing favor 
with leading air line companies. 


Champion-equipped engines 
furnish dependable emergency power in 
“stand-by” plants in thousands of indus- 
tries and utilities. 


IN CIVILIAN TRA 1 von, War workers 


depend on their own cars in drivin, 
groups to get them to and from work, an 
everyone knows Champions are a depend- 
able source of efficiency and economy. 
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Short of manpower, and 
with the imperative need for unprecedented 
food production, the farmer knows he can 
depend on Champion-equipped power- 
driven equipment. 


The nation 
depends on truck transportation as never 
before. Here again dependable Champion 
Spark Plugs excel and are preferred, 


s. Champion Spark 


Plugs are the source of dependable pei 
formance in thousands of heavy duty in- 
dustrial engines like the one that powers 
these pneumatic hammers. 
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@ Sentiment about the old things is an 
admirable American trait. But even the 
ental of us must admit that 


most sen 
change frequently is for the best. 

An outstanding example of progres- 
sive, beneficial change is that which Ty- 
son has made in tapered roller bearings. 
‘Tyson improved the old-time conven- 
tional bearing by adding an average of 


WEP TYSON BEARING CORPORATION, MASSILLON, OHIO 


Count Twe Rows TE 


30% more load-carrying rollers. Result: 


‘Tyson users enjoy greatly increased load 


y—almost doubled bearing life! 


+ 


ers often tell us that the Ty- 
All-Rolls” Bearing is the greatest 
improvement in tapered roller bearings 
in forty years. The big name in bearings 
today is—TYSON! 


ND 
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HEAVY-DUTY BEARING 


* BACK THE ATTACK — WITH WAR BONDS * 
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750 Tom 


EpstoRy yeas made when the destroyer escort, 
USS. Bunch, was “rolled over” successfully 
at the Defoe Shipbuilding yards at Bay 
Michigan. For this was the first time a steel 
welded ship more than 300 feet long and weigh- 
ing over 700 tons had been built upside down. 


The same sogioseting feat that made it possible 
ISS. Bunch in record time is pro- 


to build the 
ducing an ever increasing fleet 
of sister ships—many of which 
are already in service with the 
Navy on the high seas, 


Defoe’s unique “flapjack trick” 
with ocean-going warships 
does away with conventional 
ship scaffolding and allows 
workers to stand over their 
job at all times, Defoe con- 


Hany J. Deror 
Founder Defoe Shipbuilding Co. 


DEFOE SHIPBUILDING COMPANY, BAY 
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struction methods deliver twice the production 
ber man hour resulting in double the number of 
ty, ships built at balf the labor cost per vessel. 


Resourcefulness in developing new methods and 
shortcuts to speed delivery of ships to the Navy 
is typical of Defoe engineering tradition. And 
when our fighting men and their allies have 
dealt a knockout to the Axis, the same competi- 


tive spirit, skilled workman- 
ship and "know how” that are 
now setting records in pro- 
ducing for Victory, will be 
reflected in even greater values 
of Defoe products to serve 
peacetime America. 
* * * 


BACK THE ATTACK —BUY WAR BONDS 
Defoe workers take more than 10% 
‘of thelr pay in War Bonds 


CITY, MICHIGAN 


Two White Star Renewal Citations now decorate 
‘the Navy "E* Avoard won by Defoe workers. 


Ships for Victory 


Servants for Peace 
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Ifyou can 
measurements t0 a frac: 
tion of the thickness of 

is sheet of paper, you 
Visualize tolerances 
flowed in Stevens 


“Bection of military eles, 
, Measaremencs as ve a5 
fins are made thousands 

3 daugen thet menthrt tp 

\ sBaueGne cen-thousaadih 


PRECISION ... to a FRACTION 


of the thickness of this sheet of paper! 


The production of creat Seared of infinitely 
precise and dependable mechanism, and in huge 
volume, is the kind of job with which Stevens 
has long been familiar. 

Before the war, Stevens produced sporting arms 
in preat quantities, Yer the techaical skill and 
facilities employed called for the most painstak- 
ing and ‘methods of gun-making and as- 
sured a high degree of accuracy, safety and reli- 
ability in all Seevens-buile rifles and shotguns. 


Stevens long offered exceptional values from the 
standpoint of basic gun quality and compara- 
tively low price. When the war is won, Stevens 
will repeat this performance, with the greatest 
rifle and shotgun values in our history. 

J. STEVENS ARMS COMPANY 

Division of Savage Arms Corporation 

‘Chicopee Falls, Mass. 


STEVENS 
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(Continued from page 204) 


lines. About 10 a.m. full reconnaissance 
reports and air photographs from 30,000 feet 
reveal an alarming development. A heavy 
enemy striking force, including 100 tanks 
and additional armored and supply vehicles, 
is moving up on the rear roads, clearly head- 
ing for the point of our main attack. 

‘Meanwhile the infantry advance has run 
into terrific opposition at the contested hill, 
and has been stopped dead in the woods at 
the foot of the slope by heavy fire from mor- 

| tars, machine guns, and 77-mm, field guns. 

The infantry commander has learned that 

he cannot get any additional artillery sup- 
| port, and has sent a hurry call for help to 
| his accompanying Air Support Party of- 

ficer, who radios Air Control to ask what 
missions might be assigned or diverted to 
help pull the situation out. 

Here air command has two new and press- 
ing problems. The enemy-held hill needs 
our attention; so do the approaching tanks. 
But ground-force headquarters must deter- 

| mine the relative priorities involved, and the 
| division chief of staff unhesitatingly puts 
| the tank column first. A reserve squadron 
of B-25's (North American Mitchell medium 
bombers) is ready, and is ordered into ac- 
tion through the flexible system of control. 

Photo maps and latest reconnaissance 
data are hastily assembled, and the crews 
file into their field headquarters for brief- 
ing—an informal but deadly serious process. 
‘The youthful squadron leader explains cas- 
ually that “our doughfoots are in a jam, 
and it’s up to us to deliver a low-level at 
tack that will stop a column of enemy 
tanks. They're getting too close to a spot 
that’s already too hot. 

He shows them the map point where they 
will take formation, echeloned to the right. 
‘The attack will be pressed home at extreme 
| low altitude, with intervals of 2,000 feet. 

“Give ‘em your forward guns on the way 
| in, and release all bombs in train.” Fighter 
escort is arranged with a near-by field. The 
combat crews pile into jeeps and trucks 
and roll out to their planes, scattered around 
the dispersal area. 

The tank column, rolling south at 20 
| miles an hour, is attacked at “zero-plus al- 
| titude.” The first B-25 sweeps in over the 
trees, its guns blazing, and cuts loose with 
its bombs, which have delayed-action fuses 
set for the planned attacking interval so 
that they will explode just after the plane 
is out of the way and before the next at- 
tacker slashes by. 

(Continued on page 210) 
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EXIDE BATTERIES ARE USED IN MORE THAN 100 APPLICATIONS BY OUR ARMED FORCES 


Modern mechanized warfare demands 
a dependable source of electric power, which, 
under most conditions, only a storage battery 
can supply, Without such a source of power, 
our mightiest weapons would lie useless, 
idle, dead, 


Supplying dependable storage batteries to 
the armed forces is Exide’s most important 
present day job, and you as a civilian motorist 
can help us provide America’s fighters with 
more and more of them. You can do this by 
giving your present battery the very best of 
care. Let your Exide Dealer check your bat- 


tery every two weeks. Trust him, and his 
dependable Exide Sure-Start Service, to pro~ 
long its useful life. 

Remember, when you take care of things 
you own, you're really making important 
savings. Invest your savings in War Bonds. 


Back the attack—with War Bonds! 


BATTERIES 


WHEN IT’S AN EXIDE YOU START 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia + Exide Batteries of Canada, Limited, Toronto 


NOVEMBER, 1943 


Buy War Savings Bonds ond Stamps regularly. 209 


\ | vod 


Hass! 
Icicle évenin: 


ngs 


PROTECT HOME COMFORT WITH 
BALSAM-WOOL ATTIC INSULATION 


Tooth-chattering “evenings at home" aren't 
funt But there's no need to endure chilly, une 
‘comfortable rooms. At low cost, you can make 
your home far more comfortable—and save up to 20% in 
‘fuel at the same time—by applying Balsam-Wool Insu« 
lation in your attic. 
Applying Balsam-Wool is as casy as laying a 
carpet! That's because Balsam-Wool is a finished 
insulation—tailored for quick application. Wind 
proof, moisture-proofed and fire-resistant, it is 
scientifically designed for lasting efficiency—and 
sold under a money-back guarantee of satisfaction. 
Make this lasting investment in comfort and 
fuel saving, See your lumber dealer about apply- 
ing Balsam-Wool in your attic—or mail the cou- 
pon for full information, 


Belram Wool 


SEALED INSULATION 


WOOD CONVERSION COMPANY 
¥ Dept. 21-1, First National Bank Bids. 
1 St'Paul, Minnesota 
{ Gentlemen: I want to know more about Balsam- 
{ Wool Double Value Atte Insulation. 
1 To asst usin giving you speci 
1 please check: Lam a home owner 
| frchitect Op seadent Cy eontracoe 


renter Ch 
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| New Theory of Air Power 


| (Continued from page 208) 


The formidable armored column disinte- 
grates into a wild, scrambling mass of ve- 
hicles and men. Within 10 minutes the road 
is strewn with burned and blackened equip- 
ment, and the pummeled remnants of the 
enemy force are withdrawing in total con- 
fusion. 

Meanwhile, air support is working on the 
problem of the enemy hill. No other re- 
| serve flight is available, so bombers must 
be diverted from a planned operation to 
take up this emergency job. By means of 
radio equipment and a secret technique, the 
air support command “vectors” a squadron 
of bombers on their way to blast enemy 
railroad yards behind the battle, and steers 
them to the new target. They wing in, 
drop a blanket of destruction on the enemy 
strong points and artillery emplacements, 
and clear the way for the combat team to 
push ahead, carry its objective, and then 
drive on to the river crossing against stead- 
fly deteriorating resistance in the late after- 
noon, 

For air operations the day ends with the 
return of the planes and systematic inter- 
rogation of the crews to determine the re- 
sults of their attacks. This is done at the 
air fields, where the airmen gather at the 
squadron intelligence officer's office, make 
themselves comfortable with coffee and 
cigarettes, and then answer the long routine 
of questions on what targets they hit, what 
effect the bombs had, what air opposition 
or ground fire they encountered, what the 
weather was like, and so on and on. 

But the day ends only in the sense that 
this information is summarized and re- 
ported on to the higher command, which 
starts at once to plan the air support for 
the next operation—only a few hours away. 
| This, in capsule form, is how air support 
| works. And what it means to the ground 
| forces was best summed up by the Allied 
field commander in Tunisia, General Sir 
Harold Alexander, in this message to the 
African Tactical Air Command: 
| “Without your support this drive would 
just not have been possible.” 


NOTICE TO SUBSCRIBERS 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the maga: received. | 


POPULAR SCIENCE 


Harley-Davidsons are Really 


On all war fronts, the men 
who ride and service Harley- 
Davidsons are learning what 
‘dependable performance” 
really means. You can't beat 
tough war action for proving 
that Harley-Davidsons can 
“take it and dish it out.” 

One fighter wrote from 
(CENSORED): “We're in an 
ordnance maintenance outfit 
and I'm overhauling trucks, cars and 
small engines. Harley-Davidsons are real- 
ly standing up. They get twice the mile- 
age and abuse other vehicles get before 
they need attention. Iintend to get a 
new 74-OHV Harley-Davidson when I 
get back to the good old U. S. A.” 


Hundreds of these letters continue to pour in—and the 
B story is always the same. Put your fighting dollars in 
War Bonds — and join the riders who are going to 
own newer, better Harley-Davidsons after the war! 


Dy 


& 


HARLEY-DAVIDSON MOTOR CO. 
EP BABIN waToR 

Please sead,t oace free copy of 2¢-pase 
“Enthusiase” Magazine, filled with moror- 
i code action pictures sod thrilling stories. 


Name 


Address — 


City State_ 


eee 
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Know How to Sharpen 
Plane Irons or Chisels 


Unnecessary grinding of chisels and 
plane irons wears them out prematurely. 
If they have simply become dull in use, 
whetting will restore the sharp, keen edge 
desired. 


GRIND THEM ONLY WHEN 
1.The cutting edge is nicked. 


2.the bevel has become blunt due 
to whetting at the wrong angle. 


3.The bevel has been rounded by 
‘careless whetting. 
Tools are vital to Victory. Care for 
them and use them properly—to make 


them last for the duration — to avoid waste 
of scarce metals, 


Complete instructions for grinding and 
whetting edge tools are included in the 
STANLEY TOOL GUIDE, a 32-page 
handbook for the home craftsman. Simple 
explanations, thoroughly illustrated, tell 
how to use and conserve all types of tools. 


—-* 


for your copy today 


STANLEY TOOLS 


DIVISION OF THE STANLEY wo 


New Britain, Conn. 
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Props for Our Warplanes 


(Continued from page 127) 


charged engines. If the propeller were, 
however, able to vary its blade pitch grad- 
ually from zero-angle low pitch up to 90 
degrees high pitch, it would be flexible 
enough to absorb the engine's full horse- 
power at all altitudes. The constant-speed 
Propeller is such a type. The prop and en- 
gine act as checks and balances against 
each other under all conditions of flight. 
For emergency operation in the case of 
multimotored airplanes, this business of 
changing blade pitch has been carried a 
step farther to permit the “feathering” of 
the prop. The blades are turned in their 
hub through highest pitch until they are 
edge-on into the wind. The propeller is, of 
course, useless for thrusting in this posi- 
tion, but feathering is an expedient for fly- 
ing with one or more engines out of opera- 
tion, either by design or accident. Four- 
engined transports frequently cruise on only 
two of their engines, but this would not be 
considered good flying practice if full-feath- 
ering propellers were not available. Should 
an engine go dead in an emergency, the 
prop is feathered into the wind immediately; 
the prop in this position acts as a brake on 
the dead engine. In normal operating pitch, 
the prop would be subjected to “pinwheel- 
ing,” just as the toy pinwheel spins when 
held to the wind, and this might result in 
a damaged engine. All the feathered pro- 
peller does is create a drag. A windmilling 
prop, however, would create more than 20 
times this drag. The feathered propeller 
adds about 1,500 feet to the service ceiling 
of a twin-engined Douglas C-47 cargo trans- 
port flying on one engine and makes the 
plane much easier to handle, Even a single- 
engined airplane is at an advantage when 
fitted with a feathering prop because, in 
emergency, the plane's gliding range is half 
again as great with this type as it would 
be with a windmilling, unfeathered prop. 
Carrying the pitch angle beyond the 90- 
degree feathered position into reverse pitch 
was a logical step in propeller development 
made first by Curtiss-Wright. The reversi- 
ble-pitch prop, which delivers negative 
thrust, is extremely useful as an air brake. 
In some instances, tt may be used to slow 
the landing run of planes, but its most prac- 
tical application is found on multiengined 
flying boats. Maneuvering a flying boat in 
the water is, at best, a tricky operation. 
The reversible prop facilitates maneuvering 
in general and turning m particular. By 
reversing the two inboard propellers and 
(Continued on page 216) 
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GREASE for GEARS 
mal NOT for SHAVING | 


Grease is great for machines, but men 
hate to put it on their faces. Th, 
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A Lift from the Front at Guadalcanal 


‘OR all its grimness, modern war is merci- 
ful to our wounded. The life-giving mira- 
cle of blood plasma*... the swift, efficient 
treatment behind the lines... plus speedy 
transport to finely-equipped base hospitals... 
result in an incredibly high proportion of re- 
coveries among even desperately stricken men. 
Speedy Transport! \t may be by giant 
transport plane, by ambulance or nimble- 
footed Jeep...or at jungle fronts in the 
South Pacific, by outboard-driven small craft 
threading narrow rivers, saving priceless 
hours between front lines and the base. 


Evinrudes are busy at innumerable tasks 
for the Army and Navy, Marine Corps and 


Coast Guard... driving swift assault boats 
«++propelling pontons, lighters, ferries... 
powering huge rubber rafts, wherries, small 
craft of every type. After Victory there will 
be peacetime Evinrudes worthy of the tradi- 
tions of their fighting forebears! 


EVINRUDE MOTORS, Milwou 
Evinrude Motors of Canada, Peter! 


EVINRUDE 


OUTBOARD MOTORS 


A pint of your blood can save the life of 4 wounded soldier or sailor. The need 
is constant, pressing. Call your local Red Cross Chapter Jor an appointment, 
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a 
INETY pounds of fire-power,—that's the ,50 cali 


er Browning machine gun that AC builds by 
the thousands, night and day. 


Manufacturing these guns demands the highest 


order of split-hair accuracy. Yet, the Army knows 
that good anufacturing is not enough to keep 
those guns in trim. So, they are cleaned, oile 
and adjusted in strict’ accordance with rigid 
Army requirements, 


A Special Message for You 


AC has been producing another kind of fre- 
power since 1908, It’s the precision-built AC 
Spark Plug. 

‘The chances are good that you drive with AC's 
But, whether you do or nor, your spark plugs need 
to be cleaned and adjusted,—to make them last 
longer, save gasoline, and improve starting ease. 


Your automotive service man can do this for 


you. He can also give Conservation Service, 
butlined in the panel below, on the eight othet 
AC products. 
Make regular use of this Conservation Service. 
When replacement is necessary, select AC—for 
complete satisfaction, 

Awarded to AC on September 2, 1942, and ree 


neswed June 19, 1943, for outstanding achieve: 
i ment in producing for Victory. 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 


BACK THE ATTACK—WITH WAR BONDS! 


re Pearl Harbo 


SPARK PLUGS—Dirty or AIR CLEANERS—A dirty air But, if they give trouble, 
worn plugs waste up to cleaner chokes down the have themcared for af once, 
10% on gas. They also flow of air into the carbu- ont FLTERS—Slow driving 
cause hard starting, weak- retor. Your air cleaner accelerates formation of 
en your battery. Have should be rinsed when- Soot and carbon in engine 
your plugs cleanedandad- ever your car is Iubri- oil, This dirt will clog pis- 
justed every few months. cated. ton rings, cause increased 
FUEL PUMPS—Practically DRIVING INSTRUMENTS— consumption of oil and 
trouble free. But, if yours Speedometer, gasoline gas. Replace your oil filter 
has been in use thirty or gauge, oil pressure gauge, element whenever your 
forty thousand miles, a  ammeter,and temperature dealer's AC Oil Test Pad 
check-up may be due. gaugeseldomneed service. shows thatyour oils dirty. 
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KEEP 
THOSE 
TOOLS 

SHARP J 


WW 'TH sharp tools you can 
turn out better work—and 
do it faster! Not only that but 
sharp tools last longer. And that's 
important today when your 
present tools have to do until the 
war's over. 

The easiest way to have sharp 
tools is to keep them that way— 
with Carborundum Brand Sili- 
con Carbide Combination Sharp- 
ening Stones. They are made 
with one side coarse and one 
side very fine grit. Use the coarse 
side to sharpen very dull tools 
\d the fine side for giving that 
smooth, keen edge that makes 
work fun. Ask your dealer for 
Carborundum Brand Silicon Car- 
bide Combination Stone No. 109. 


AS. Mae 

jo sure to 
writefor your copy 
of “Short Cuts to 
Better Work For 
The Home Crafts- 
man’. It’s free for 
the asking. 100 
pages full of practical suggestions 
and how-to-do-it pictures on how 
to sharpen tools. 


Dept. S-113 
THE CARBORUNDUM COMPANY 


Niagara Falls, N. ¥. 


{Oacboranum t= epictered trade-mar 


cosa) 


Props for Our Warplanes 


(Continued from page 212) 


leaving the outboard props in normal pitch, 
the pilot of a four-engined flying boat can 
“come about” in one-fourth the turning ra- 
dius of a similar craft with conventional 
propellers. 

Under the most favorable conditions, the 
prop is capable of translating 86 percent 
of the engine’s horsepower into useful thrust, 
and props have a specific weight of between 
.22 and .38 pounds per horsepower. (‘There 
are only three or four aircraft engines in 
the world that are known to have a weight- 
horsepower ratio of less than one pound per 
horsepower.) It is because there is so lit- 
tle room for improvement that propeller en- 
gineers are burning up much midnight oil 
and energy in their quest for increased pow- 
er-plant performance. 

It has been mentioned that the adapta- 
tion of the laminar-flow airfoil section— 
which holds the stream of passing air close 
to the surface and cuts down turbulence 
and drag—to prop blades increased their 
efficiency, and that engineers have sought to 
increase the blade area to gain more thrust 
and absorb the output of higher-horsepower 
engines. ‘The compressibility phenomenon 
of the shock wave makes the engineers hesi- 
tate to increase blade diameter. Bigger 
props could be used only if they were geared 
down to turn slowly enough that the tips 
would not reach the speed of sound. When 
an airfoil attempts to exceed this speed, the 
pressure wave created at its leading edge 
cannot move ahead of the airfoil. The com- 
pressibility cannot get out of the way of 
the wing or propeller and must be carried 
along with it, just as the bow wave of a 
steamer is cast upward instead of outward 
along the surface when high speed is at- 
tained. Unlike the much denser water, the 
air has nowhere to go and must be dragged 
along, coating the propeller with tightly 
packed, turbulent air that does nothing but 
create such drag that the airfoil loses much 
of its thrusting ability. 

Hamilton Standard engineers increased 
their blade area without extending the diam- 
eter by making the blade paddle-shaped 
from the shank outward. The paddle blade 
is wider, with a more rounded tip, and is 
still structurally strong enough at the shank 
to withstand the many stresses. There is, 
however, a limit to the width of the blade. 
‘The ability to absorb the engine's power in- 
creases directly in proportion to the width 
of the blade, but, unfortunately, the weight 
increases with the square of the width. 

(Continued on page 218) 
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Royalton 
COMMANDER 


Royalton 
TRAVELER 


Royalton Silver Crown — Crecre Geasins — $5 
It's “that little more” that brings success in life. So with pipes. 
& Royalton adds that extra something to make a good tobacco 
taste better. Because this greater satisfaction brings enduring 
pleasure, a knowing smoker and his Royalton are seldom parted. 


Bin, 
aetna WHEREVER BETTER PIPES ARE SOLD 


© 193—Henry Leonard ond Thomas, Ozone Pork, N. Y. 


Dear Jim: 
You ought to see 


the interest in motorcyoles a= 
round here. When our outfit comes 
in from maneuvers the fellows all 
crowd around asking questions and 
begging rides. Believe me, our 
Club is going to have plenty of 
new riders after the war. 


‘The military Indians are 

hon They take punishment like 
guier champs -- and they're 

easy to handle and just as 

Indians have always been. Wish I 

could tell you about the new 

Indien improvements, but military 

seorecy won't let me. Regards 

to all the Club members. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 


PJs 


BUY WAR BONDS NOW 
* *& TO BUY AN INDIAN LATER * *& 
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Props for Our Warplanes 


(Continued from page 216) 


When the blade is made thicker, it dis- 
places more air and builds up compressibility 
more readily. 

There are still other more involved limi- 
tations. One of these was the problem of 
cooling the radial-type engines, since the 
slip stream, or backwash of air from the 
prop, is hollow in the middle because of the 
blades’ shape. This was overcome by fit- 
ting the blades with cuffs that continue the 
airfoil shape right down to the hub, This 
additional surface provides larger thrust 
area and also brings the hole in the center 
of the slip stream down almost to nothing. 
Part of the backwash is then able to enter 
the engine cowl and contribute to cooling. 

The next obvious step in gaining thrust- 
ing area was the use of more blades, When 
planes began to use the bigger engines, the 
demand for more than three blades forced 
engineers to solve the vibration problems in- 
troduced by four- and six-bladed props. 
Four-bladed propellers of wood were used 
in World War I, and were reintroduced by 
Curtiss in hollow steel form in 1939. Planes 
that use four-bladed props include the Mai 
tin Marauder, Republic Thunderbolt, North 
American Mustang, and Britain's Spitfire 
IX (with a British Rotol prop). 

‘The ultimate in props today is the four- 
or six-bladed dual-rotation job, which con- 
its of two units mounted on coaxial shafts 
hich turn in opposite directions. Even these 
have been fitted with constant-speed, feath- 
ering hub mechanisms by Curtiss, Hamilton 
Standard, and General Motors, and by Ro- 
tol and De Havilland in Britain. They are, 
literally, two propellers and naturally are 
heavier than a single prop, But because they 
can be of smaller diameter and blade width, 
the weight is not actually doubled but is 
only about one third greater. The dual-ro- 
tation props are worth their weight in per- 
formance. First of all, they do away with 
the evils of torque, or swinging action in 
flight, since the torque of one set of blades 
cancels out that of the other unit. Shorter 
landing gears can be used because of the 
smaller blades, and this results in a great 
saving of weight and improved landing be- 
havior of the plane. At speeds around 400 
miles per hour, the contra prop increases 
aerodynamic efficiency more than five per- 
cent. The rear prop picks up the whirling 
slip stream of the forward set of blades 
and converts it into useful thrust. 

The engineers are hard at work on still 
newer ideas, but the dual-rotation prop 
will be with us for many years to come. 
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ITS THE LITTLE THINGS THAT COUN 


and cutting shoes out of skins is one pd 
cess that calls for shill and perfect visiok 
The cutter must get the most possib 


‘euts" out of each piece of leather—why 


Still serupulously avoiding any lau| 


STYLED ior GOOD LOOKS 


ave for War Bond P 


Ic takes 8 full days—and over 130 
separate hand and machine opera- 
ions—to make a single pair of W. L. Douglas Shoes. It takes 
and skill, t00, and more patience than you'd think 
possible. For the experts who make W. L. Douglas Shoes 
take pride in perfect work —and they aren't satisfied with less 

That's why, today, men everywhere are buying W. L 
Douglas Shoes with their ration coupons. That's why you 
should see our new Fall shoes today. They're styled for good 
looks... and priced for honest value 


SHOE CO., BROCKTON, MASS 


stores in Principal Cities—Good Dealers Everywhere, 


greater comfort 
16. 


‘Down-t0-the-W 
iow assures you beth 


Construction of W. L. Douglas Shoes” 


BUY WAR BONDS AND STAMPS FOR VICTORY 


HOW TO GRIND CUTTERS 
FOR 
WILLIAMS’ TOOL HOLDERS 


WOW WHY “HOW WHY 


se wasn vests a0 WAR PROD: wun Tests Am WAS reanucroN 


FREE! wittiams’ 
TOOL DATA SHEETS 


These two Williams’ Tool Data Sheets 
graphically explain how to grind cutters 
give correct included angles, clearances 
and rakes, Also instructions for set-up 
and use. Other Data Sheets are listed 
below. Circle the number of those de- 
sired on coupon and mail today. They're 
punched for 3-ring binder. 


of Williams! 


© Data on 
Chath’ Bipe Vises. 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. § -1143, Buffalo 7, N.Y. 
Please send Data Sheets circled below: 


223456789 10 11 12 13 16 18 16 47 


Name 
Address: 
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“Seeing” the Weather 
‘Continued from page 95) 


Because of the help they might afford the 
enemy, official weather reports are out for 
the duration. But there's no reason why you 
can't learn to be your own weather man. 
Here are a few simple “hows”: 

If a summer sky has small cumulus 
clouds which don’t tend to grow larger by 
noon, you can bank on clear weather. 

If you see a bank of cumulus clouds that 
is growing and building up to a summit, look 
for rain, hail, and lightning. 

If there is a cloud layer over the horizon, 
and it begins to form turretlike shapes at its 
top, you are in for squalls. 

If you see high bands of clouds extending 
east and west and moving fast, it means that 
there is a cold snap on the way. 

If clouds clot into thick masses and blot 
out the sun, duck for cover. 


Brain-Teasers in Uniform 
(Answers to problems on page 89) 
1. His weekly pay is $99.98. 


2. 295 bombs. 
3. Here is one of the possible solutions 


4, Boat D enters P. Boats A, B, and C 
pass P. 
Boat D goes on its way. Boats A, B, and 
C return to the other side of P and same 
operation is repeated for E and for F. 
5. The two hands are together at 
1 Noon 
1:05% A.M. and P.M. 


Midnight 

134 sentries stand watch. 

Outfit A, which receives $144, Outfit B 
receives only $72. 

A man could; but a ship might not be 
able to. The wire would be about 16 feet 
above the surface of the earth. 
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Maybe next year, Queenie 


“Mallards! Gosh, don’t they re- 
mind me of some swell times! 

‘Gets you kind of excited too, 
Queenie, doesn’t it? I understand. 
My dog was a lot like you, and I 
know how he loved hunting. 

“Thero'd be cold, gray autumn 
mornings when the wind almost blew 
our eara off. Just the right weather 
for ducks. I'd paddle us out to our 
favorite hunting place in the marsh. 
Pretty soon our wooden decoys 
would be bobbin’ away, natural as 
life, and a big flight of mallards 
would start down to get chummy. 
‘Then—whammo! 

“No matter how far away the 
ducks dropped, that dog of mine 


Remington Sportsman 3-chot autaloadis 
shotgun and Nitro Express shot shells 


NOVEMBER, 1953 


‘used to retrieve ‘om every time. Tl 
bet you did too. And boy, what 
wouldn't we both give to do some 
duck hunting this season! 

“But there's a war on now, 
Queenie. We're in the Coast Guard, 
and we've got a job to do. Maybe 
next year .. 


Remington's job right now is to sup- 
ply a lot of military arms and an 
munition fast—to help speed, among 
other things, the return of hunters 
and hunting dogs to their favorite 
marshes. Here is what we are do- 
ing... 


1. Every working day, Remington pro 


Buy Wer Savings Bonds and Stamps regularly. 


ve 


duces thirty miltion rounds of military 
small arms ammunition. 


2. And, every working day, Reming- 
ton producer more than enough mili 
tary rifles to equip an entire infantry 
regiment at full fighting strength, 

After the war is won, we will again 
beserving oursportsmenfriends with 
Remington shotgunsand rifles, Nitro 
Express shells, Kleanbore Hi-Speed 
and Core-Lokt big game bul- 
iets. Remington Arms Company, Inc., 
Bridgeport, Conn. 


HELP YOURSELF LATER BY HELPING YOUR 
‘COUNTRY NOW. BUY WAR BONDS! 


Remington, 
Gl 
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Send your soldier “Good Pictures"... . of the old familiar scenes... . the home place, 
the best girl, the old fishin’ hole, sister Mary's new baby, the puppy now a dog, the 
cabin up the river . . . all the happy scenes of home sweet home. That's what counts 
a thousand miles from nowhere. 


Make the most of your present camera! Take FINE AMERICAN CAMERAS 


good care of d conserve vital film by * 
ing each picture a good pict After PRECISION OPTICAL INSTRUMENTS 
seleviss thc Noy nctaboees aod eeaed AVIATION RADIO BQUIPMENT 


experience acquired in War Production. BUY WAR BONDS 


Make the best use of your present equip- 
ment — learn more about lenses — films, 
filters and composition. Send 25¢ today 
for this 56-page booklet, 
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Men with Mechanical Ability 
Needed in Vital Shipyards 


Here’s a chance for men who know how 
to use tools and operate machinery to 
get into a vital war job—just about the 
most important job a civilian can do. 
Thousands of men and women are 
needed now—to build and repair ships. 

If you are not now engaged in war 
work, get a job in one of the repair or 
shipbuilding plants of the Todd Ship- 
yards Corporation. 

You will be well paid whi 


you take 


a fighting crack at the enemy. Mail the 


iw. | 
6¢I’m in a shipyard to help get my two boys 
home safe. That's what we're working for—to 


help our fighting men finish the job fast. We 
need your help. How about clipping that cou- 


Pon right now???-. 7 eRICKSON,Todd Foreman 


coupon today and be sure to indicate 
the city in which you prefer to work. 
We will advise you of the proper U. S. 
Employment Service office through 
h you may discuss employment. 

'o placement fee. Persons in essen- 
tial activities cannot be considered 
without statement of availability. 


If inexperienced you are 
paid while learning. 


Todd Shipyards are located in: 


BROOKLYN, N. Y. HOUSTON, TEXAS 
HOBOKEN, N. J. SEATTLE, WASH. 
S. PORTLAND, MAINE TACOMA, WASH. 
GALVESTON, TEXAS NEW ORLEANS, LA. 


Mail to 


TODD SHIPYARDS CORP., Employment Dept. 
One Broadway, New York 4, N.Y. 


‘My occupation is__ 
Draft status 

Also know. 

Prefer towork in (name of city). 
Name 


Street. 


City. tate 


Todd Shipyards Corporation 


ONE BROADWAY 
NEW YORK 


NOVEMBER, 1943 


Buy Wer Savings Bonds and Stamps regulerly. 


fo ae ce sigue te al a cantly besiiard cod rapes ot ake 
ing ships for the U. S. Navy... merchant ships for all the world 
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This Is The Wheel, Mr. Jones 


Maybe you 
were stumped 
by grinding 
jobs before, 
but they won't 
worry you any- 
more. 

300 shapes 
and sizes— 
every grade 
and grain 
there is a Cl 
go Mounted 
Wheel custom- 
built to take on 
any grinding 
problem. Each 
wheel is a 
whirling point of power that turns your jobs 
out smooth—and in a hurry. 

PROMPT DELIVERY—Our wartime set-up concen- 
trates on mounted points and grinding wheels 
it Ne, @3—Doubie s2—rumished 3” in diameter and under 


nies; with 3 handles. 12 Production is stepped up and win 
$2.00 woolen ches. 38:88 keeps pace with demand, - 
° 


my * 


KEENER, 
safer, FASTER 
racto Knives! 


Make Model Planes for Uncle Sam! 


No other knife at 
ny price has all the 
Pieh festures. that 
Rake X-ACTO the 
Undisputed first 
choice af model 
inakers 


(Just re F 
sharpen)” and. the sel- 
ne, Navy fp eniliically shaped blades 
re in elght styles, give 
the ‘craftsman ‘the 
most versatile tools 
Of his whole outfit, 
With these amazing 
knives, you Ins 
grease “utput and 
improve accuracy 


with your order 32 page 
How ‘To Build Model Pi 


Colt IPA 


RE-blade to RE-sharpen 


Hendee Too! of 1001 Uses and Hi- 
Power Grinders are still a 
all who have priorities. 


Send for Free Catalog. tliat? 
AGO WHEEL & MFG. CO. 
5. Aberdeen St. Chieage 7, 


ok 


America’s Fastest Selling Novelty Sensation! 


Vbjyey 
trvitn {hol €s0:8. "8 bh $e SaBendy Yon cn CIGARETTE CASE 


— nuthin’ q 


Woo a 


workers: tec. i! Harola 


FLIPPY, Dept. P.S. 1, Box 
Widnes Maris Chie 


S16 PAGES; S12 ILLUSTRATIONS, KEW 
fechiques, procedures, metheds, materials 
clearly explained, A textbook and daily 
uid for operators on vital war work, 


3 


Here at last is @ complete arc weld- 2 page ARC MELDING Lessons Book, 

ing manual covering every phase Used in Hobart's Famous 

' Gubject for the beginner and School: ls @ complete out, 
Every proper line for a sell-insiruction 

brocedure is outlined: diagrams or relresher course, Worth 

Bion one aed aap or re 


Bate 756 


$20. Ncter tren. Coy tox P-i13, troy: 0. 
Es 


or sent on § DAYS APPROVAL if you wish, 


Gna of the World's Largest : 
Buitders of Electoie Are Welders. 


ON EVERY FRONT WHERE 
PRECISION COUNTS 


Millions of dazed Germans fleeing devastation from the 
air... captured Nazi supermen cowed and begging to 
see our “automatic cannon” . . . Jap warships sunk in 
pitch black night, out of sight but not out of reach — 
such military miracles are tributes to the American inge- 
nuity and the production ability of American industry. 

We're proud that in thousands of war plants, and in 
the mobile machine shops of our armed forces, compact 
modern Atlas machine tools are picked for the precision 
work that helps make such victories possible. 

‘Typical of Atlas development for war production is 
the Milling Machine —shown above — first low cost 
bench milling machine, It handles the full range of 

milling on small parts, relieves larger machines 
\ i. of such work, and maintains precision produc- 
r\ 


re) tion day after day. It’s a good tool to remember 


for your post-victory shop. 


ATLAS PRESS COMPANY 


1155 NORTH PITCHER STREET, KALAMAZOO 13D, MICHIGAN 


‘OR A NEW 
E AFTER THE 
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HOW TO CHOOSE 


A GLUE 


Done think that there is any one glue that does 
all gluing jobs. Here are two simple rules to follow. 


| RULE 1 | USE CASEIN GLUE: For all interior 


or protected construction—furniture, cabinets, toys, 
laminated trusses and beams, interior wall panels 
and all types of “odd jobs”. 


REASON: Casein Glue (CASCO) is easier, more fool: 
proof to use than resin. CASCO is "self-bondin; 
heeds only moderate, not extreme pressure. Has 
“filling action” on poorly fitted joints. Highly 
water-resistant, withstands any interior conditions 
except extreme dampness or mold, Used at any 
temperature (above freezing). 


J RULE 2 | USE RESIN GLUE: Where a water- 


roof, moldproof oF stainfree glue is required— 
oats, outdoor furniture, screens, in damp base- 
ments, on thin veneers, etc. 


REASON: Resin Glue (CASCAMITE) is completely wa- 
terproof, moldproof, stainfree. (Resin glue requires 
well-fitted joints, smooth wood surfaces, positive 
clamp pressure and workroom 
temperature of at least 70°F.) 


CASCO Powdered Casein Glue 
Meets Army, Navy and Federal 
casein glue specifications. Highly 
water-resistant. Cold water mix. 
10¢ to 65¢ at hardware stores. 


CASCAMITE Powdered Resin Glue 
‘Thesametype of glueused forArmy 
and Navy life floats, truck bodies, 
other field equipment. Mixes in: 
stantly in cold water. 10¢ to 85¢ 
at hardware stores, 


FRE GLUING GUIDE AND 
PROJECT BOOKLETS 


CASEIN COMPANY OF AMERICA! Dept. PS-11 
'350 Madison Avenue, New York 17, N.Y. 


Send me the literature checked. 
“GLUING GUIDE", Complete directions for both glues. 
O Over so honte workihop jobs. re 
[I “CASCO PROJECTS". Describes 24 furniture projects 
y famous American designers. How to get free Plans: 
CASCAMITE WATER PROJECTS”. Describes 12 new 
boat and wacer projects by Wm. F, Croaby. How Vo net 
ree plaas. 


NAME 


ADDRESS. 
——————Save 2¢—Stick coupon on penny postcard ———- 


Buy War Savings Bonds and Stamps regularly. 


‘REE! vatest, most 


COMPLETE RADIO 


EVERYTHING in RADIO and 
| ELECTRONICS for War Train- 

ing, Maintenance or Repair 
It's the most complete, up-to-date BUYING GUIDE 
available! It contains latest "supply data” on radi 
electronic parts available without priority for re 
replacement—plas everything in war training kits, 
and equipment! Whatever you need—you'll save time by 
getting in touch with ALLIED first, Send for this big 
free catalog today. 


RADIO'S FINEST BOOK VALUES 


‘Specially prepared to aid radio training in schools 
and industry. Fall of valuable data, Sen forall 


Radio Formulas and Date Book Ne. 37-752 


Il Six Books No. 37-799, 


ALLIED RADIO CORP. 
833 W. Jockion, Dept. 7-1-3, Ch 


POWERFUL VISION — LONG RANGE 


— 


POWER TELESCOPE $2.49 


Ottawa Loc Saw; 


“Use! Gaps engine for 


MASTER DRAFTING MACHINE 


© Biggest 
time saver for 
dimensioned 
sketches, 
Iecaring and 
layouts. ever 
sold at—This 
Low Price — 
While they 
last, Limited 
‘Supply..only 
$3-95 
onpee TODAY 
611 West Randolph St. 
CHICAGO. ILLINOIS 


RANDOLPH RADI 


Here’s how you can plan now for 


ms. More Fun and 
more Protit- with 


DELTA Power TooLs 


..in your after-the-war home workshop 


Get ready for exciting adventures in homecraft 
with the great new tools that are coming! 

You can start today ind-work for a shop 

that any home craftsman ‘shop where you 

2 ot hu ible: ie 


Eibiisbed 
reat sulety, and previt pride than evel betor 
3 things todo NOW... 


Though Delta’s entire out- 
put today is needed for wat 


healthful re 

earnings, fro . Build cabinets, accessories 

war workshop. Get ready for the day of 
‘Tull production.” ‘Tool 


racks, ‘cabinets, sto 
racks’ and other &¢ 

can be prepared. Us 
from the book below. 


35,Buy War Bonds with a goat 


Jour’ War Boed purchases 
and make your dollars 
work two ways for furure 
Bappiness. 


DELTA 
MILWAUKEE 
Power Toots 
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MOVIE 
escheat | i 


$1500.00 Poe. ae 


g tad LH eas * as ¢ 


8MM CAMERA AND PROJECTOR 
COMPETITION You who know what YOU want in 


= e next motion picture camera You 
Do. buy—whar YOU think will simplify and perfect 
P .) the operation of your postwar motion picture 
Projecior—this is YOUR OPPORTUNITY to 
4°] Share'$1500.00 in U. $. War Boods 

(maturity value) that DeVey Corpo: 

\ ration. will aw 

ose practical 

ROWS MM MOTION PICTURE 
CAMERA & PROJECTOR. Submit 

IDEAS in rough oF ‘fnishe: 


what ‘counts 
gun Oita Ena Blank. -Thepe's 30 ob 

2, ion closes midnishe. Dec. 31, 
To4S" DeVRY CORPORATION iM 
TIT Armitage Avenue, Chicago. 


y 


The manufacturing might of all America is 
concentrated on producing for victory. In the 
front rank of this vast industrial army are the 
machinists—and theit weapons are tools ! 


In plants everywhere throughout the nation 3 im | RADIO TUNER 
machinists brig lake at every phase of their Only $1.00 Pestpald 


craft—helping to turn out more, faster, with 1 asnal 
tools by Disston. Some of the machinist’s Eliminator 
tools supplied to industry by Disston are the 2. Antenna Tuner 
files used every day in general machine shop 3. Wave Tra 


work, Superfine Swiss pattern files for precision rant 
work, file cards, hack saws, hack saw blades, 
metal cutting hand saws, metal cucting band | 
saws, solid and inserted tooth metal cutting 
circular saws, metal cutting sabre blades, tool | 


AM OUTSTANDING NAME IM THE CINEMATIC WORLD 


bits, machinist's chisels and others. 


@ If you need a hand saw for essential war 
work, see your Hardware Dealer about 


DISSTON D-7 N 
& EL abet the Axis! 


| Spnero Blectric Jig Saws are busy torpedoing the Axis in 
of, SYSCHO-machine 
ks, guns, et 


Lightweight Straight-back pattern. Universally popu- 
lar, moderately priced, Disston quality. Made in 
26-inch 7, 8, 10 and 11 points cross-cut, 534 points rip. 


KEEP TOOLS WORKING with the help of the 
Disston Saw, Tool and File Manual—FREE from 
your Hardware Dealer . . . or write for a copy. 


HENRY DISSTON & SONS, INC. | 


1110 Tacony, Philadelphia 35, Pa., U.S.A. 
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What kind of window blinds 
do you want ter your home 


other the war? 


TELL US...YOU MAY WIN s200°% 


IN WAR BOND 


WHAT HAS 


eT 
Monfot drapes 
Aa Seuss were 
aad sh emnlate 
eke “and "ewe 
Water. 


out 1864, the 
avout tate, the 
elaseycee @ 
pected Secs Oa 
then heise, Qe 
jin this roller, oF » 
cloth shades. 


fected ea" ekaiuced aon, 
fl ndow shades whic ee 
fier wind tfoth shades, but 
ese about te as much: 


wes tM 
mee wes 
‘ar old rollers go we can a 

10 Bet tery yea?” So, CLoPy 
proceed the gummed strip which 
makes MCU go am od eller 


A ae Noe tooks, TRE 
sheet eedes stl sell for 10, 


fl’ shaceiy washable One! 
Ber only 2 


FE text, Venetion Blinds 
Werte e"Gkoray de 
‘hoped Venetians 
Ter ‘Slat that took 
ARS smarts tel 
1s Wood Veneant: 
reece about Ral 
Pe esi 

a 


NOVEMBER, 1943 


What's your pet window shade 


What gets your goat about Veneti 


WHAT MIGHT BE DONE 


OR ONE OF THE 41 OTHER 
PRIZES, 


TOTALING $500.00 


eeve? How would you remedy it? 
Pp 


ian Blinds? How would you improve 
them? Have you a brand-new, 
bright idea about window blinds? 


Your idea or suggestion may be the 
very one to win that $200.00 in 
War Bonds* or one of the other 
aluable prizes. You'll find it fun 
to try your hand at postwar window 
shade planning. And wouldn't it 
be grand to win? Sit down, write 
your letter, now. 


motnarse oe 
Siting 
pie ee 
made, “ONS be 


ee 
CLOPAY CONTEST RULES 
+g ++$200 In Wor Bonds? 


{$100 in War Bor 
Each, $5 in Wor Stamps 


Qt. perhaps you'd 
Tike SWencdas 
Blind “with ats of 
Fs 


Next 40 Prise 


etter tel. entries wi 


ot count 
seus what you thing extra: "Decision a 
isSrong with window Judges will be fina 
shader or Venetian 


slong ate Sims 
prize ‘wilt ‘bo 
ded 


Write 4 


No entries wil be 
fon ene ride 


ined. All entre 
a eontents 


f tomorrow. 


sae; 

myc on are ee 

Lid @ suggestion for a - hae 

ney Pattern, ‘color or mae ie aaa 
rial. ..an idea for improv = 


re easy rules 
very minute, 


CLOPAY eee sus 


On sale at 5-&-10c and neighborhood stores everywhere. 
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po With YOUR 


wuat You GAN anda WIRE BRUSH 


gacons cHuck 


Hard surface deposits that defy ordinary removal 
methods quickly give way under the harsh, scratch- 
ing action of the stiff wire end brush. These brushes, 
held by the JACOBS Chuck in a drill press or lathe, 
remove rust, baked-on grease, scale, and paint. 

In the photo above a small casting is being bur- 
nished. Note how the wire brush gives fi 
dull casting. With a softer brush brass, copper, 
other non-ferrous metalsare given a softsatiny finish. 


If You Have A Drill Press or Lathe, 
or Are, Planning on 
Getting One, You Will Want This Book 


‘The operation outlined briefly here is one of 
nineteen covered in detail in our new booklet just 
off the press. It gives practical, helpful information 
‘on unusual and varied uses for drill presses and 
lathes. Printed in color and containing 49 illus- 
trations, it shows how the set-ups are made, illus- 
trates the tools used, and in some instances tells you 
how to make the tools themselves. If you have a 
workshop you will want the valuable ideas this 
booklet contains, If you are planning on having a 
shop of your own after the war, you will want the 
booklet now to help you plan. 


Jacobs Me 
213 jacnbe 
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THE THIN ag? 
GLUE-LINE <q 


THAT 
WON'T CHILL © 


Spread Franklin Liquid Hide 
Glue thinly. Its extra strength 
makes the thin glue-line pos- 
sible with no chilled joints. 
FRANKLIN is ready to use; no 
mixing, no heating. 


FRANKLIN 

Liquidpide GLUE 
AT YOUR 

HARDWARE DEALER 


IF YOUR HARDWARE DEALER CANNOT 
25¢ for Yarpint to 
Columbus 3, Ohio. 


Electricity for Any Job—Anywhere 


Seana DRIVEN ELECTRIC, PLANTS 
tlectricity fa 


POPULAR SCIENCE 


The short cut to a long education in 
pipe-tobacco is—a package of Briggs right 


BRIGS 


i RE 
now. You'll see right off that Briggs is the pipe MIXTU 
grand prize of pipedom, from the first fra- we The Smoke with 


grant, tantalizing sniff to the lingering delight 
of its luxurious, caressing taste. Because 
Briggs is cask-mellowed for years—longer 
than many costly blends—and you harvest 
all its full-ripe richness! So go to it, man— 
try a package of Briggs today. 


a Smile 


syne 8 HES 


PRODUCT OF P, LORILLARD COMPANY, 


reverse of Side 


Stan: glide rule with A, B,C, 

CI and K scales plus & Ee and F scales (ENE: 

LOG, TANGENT) on reversible slide for problems. In 

{migcnometry. 
you fe ake, dificult calgulations instantly without 

End cubes? square and cube Toot 


Sal problems. 
Satistoction 


is Sen Seal Ramen Bee Vs 
Biosensor 
seins omen (ae) a es 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 
~< Ss, 


FINE SAWS 
desewe 


FINE CARE 


eee ee i 
rt 


‘Atkins "2000" Hand- 
san of @ wide 


110-VOLTS 
ym DIRECT CURRENT 


KATO. ENGINEERING © 


@A fine sow is something to i oe 
be proud of—a tool deserving of 
special care, particularly in these Oeeeees ee 6 
days when tools are such important Clean out car radiators thoroughly 


weapons on the home front. If before adding anti-freeze. Use 
your saws are Atkins, you can ex- 


pect plenty from them in the way Sani-Flush #382." 


of easy handling, accurate work 


and edge-holding qualities. That's @eeeeeevevecee 
all the more reason to treat them ILDERS’ PARTS CATALOG 
well—to guard them against un- | oe raring, Le 


necessary rough handling orneglect. 
Se 


Only 10c for Useful 
jow To Do It” Book 


E. C. ATKINS AND COMPANY 
428 South Illinois St., Indianapolis 9, Ind, 


a, 
puny, . 
«ood ; 
are and 10¢ Stores. 

s as ~~ ~ 
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ee Firsr Cousin ~ 
704 Porst? SUP 


The Sea-Horse outboard motor, being a little fellow, doesn’t roar. 
It purrs, But its purr results from the same characteristics that 
distinguish airplane motors—sheer quality, high relation of power 
to pounds, and smooth, DEPENDable operation. 

Fact is, Johnson used aluminum to revolutionize small motor 
design way back in the days when intrepid fliers were barnstorm- 
ing in crates, Stainless steel, chrome, molybdenum and nickel 
alloys and other fine metals followed—until Sea-Horses were com- 
osed almost entirely of the materials most urgently needed in the 

ation’s present program of war plane construction, 
ay’s Sea-Horses are all for the armed services. Tomor- 
w’s Sea-Horses, built out of twenty years’ experience, will be 
revelations in performance. « Johnson Motors, Waukegan, Ilinois, 


To 


THERE IS NO SUBSTITUTE -DO YOUR DUTY — BUY WAR BONDS 


FOR EXPERIENCE JOHNSON SEA-HORSES 
we for DEPENDABILITY 


| Ze Mlachiiwe of 1000 Uree 
NewDURO HAND GRINDER = 


HE ideal hand grinder for craftsman and model makers. Sone) 

The DURO Hemvy Duty Grinder eliminates tedious hand for 
filing, carving, buffing, polishing and scratch brushing. Does 
delicate, accurate work ia fraction of time. Packs plenty of Complete 
power and speed—24,000 R.P.M. Powered with fully uni- Circular 
versal G-E. motor. Of streamline desiga—only 6%" in length. ‘ : 
Has approved Underwriters’ cord, Collet chuck with capacity siving full details, specifications and prices on 
up to i". 110-V A.C. of D.C. current, 60 cycles of less. Has DURO Hand Grinders —also for catalog of com- 
many special features including New Departure ball bearings, plete line of DURO Machine Tools 
shock proof motor case, adequate cooling fan, push-button 
switch. Also available in lighter “Streamline” model at $9.95 
and in complete Heavy Duty Grinder Kit at $22.95. 


DURO *'OO1LS 


MACHINE TOOL DIVISION 
ALSO MAKERS OF OURO HAND TOOLS 


| 

pein eeg ap hapens tage 
| pURO' Hana Grinae E copy of 
| latest DURO Catalon 

! 

! 

| 


A PROTRACTOR- RULE 


anda 


REPAIR 


both sent 


FREE 


if you mail the coupon 


Here are TWO handy helps every householder 
and handy man should have, and which are 
available without charge to the readers of this 
magazine, 
1—A durable protractor, with black letters on a 
white background for greatest legibility, with 
oo reading in both directions, and with an 
inch scale on the straight side, 
2—The 40-page Smooth-On Handbook, with 
simple instructions for time-saving, labor-saving 
and money-saving repairs to household and auto 
equipment, etc. Illustrated by 170 diagrams. 
The instructions in this handbook are based on 
the experience of thousands of mechanics and 
repair men, and include much information not 
to be found in any other publication. Some of 
the subjects covered: * 


Home. Factory m 
Power Plant 


How to seal cracks in boilers, stoves, water 
heaters, radiators, pipes, auto engine water 
juckets, gear cases, ete. 

How to stop leaks at seams, bolts, 
threaded or flanged joints, ete. 

How to tighten loose parts of furniture, ap- 
paratus, fixtures, utensils, tools, etc. 

How to waterproof concrete, brick or stone 
floors, walls, cisterns, pools, ete, 


rivets, 


Get smooth-« 
ison 

Your dealer or if meee 
a or 
roteetion.” insist 
ROOTH-Oi, used 


Send the coupon TODAY to 
cel 


esuary. front “ts 
your 

on 8 
bby mechanics anid re= 
pair men since 1695, 


yactor and the 
Smooth-On Repair Book. 


Name, a 2 


CEMENTS IRON 


Doi with SMOOTKON ON 
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UTILITY 
TA P E 


| eit: 


BETWEEN YOU 
AND THE COLD 
New pliable plastic 
stops leaks, saves fuel. 
Weatherstrips windows, 
doors, baseboards — 
caulks easements; makes 
packing, gaskets, 


EASY TO APPLY 

Unrolls like ribbon. Just 
into place and it stays put. D. 
not crack, chip, dry out or shrink, 
About 80 ft. to Re 
ware, 3 
Dealers or $1, 
west of Rockies). 

Send for Cireuter 


STOPS THAT DRIP 
A sure cure for condensation dri 
from tanks, pipes, walls, ceilings, ete. Apply with 
brush, trowel or spray. At stores or $1.90 for 1 
prepaid ($2.10 west of Rockies). 

834 Burch St. 


J. W. MORTELL CO. xanwakit, ili 
BUILD THIS MODEL 


‘An accurate 


mp 


Free Circular. 


Complete kit includes all 
fitinge — Only 35. 
IK — the only one of its Kind. 

Full of detailed drawings and photographs 
with Snstructions for building Gnd rigging 
ship models. sip MODELS ILLUSTRATED 
postpaid for only #2. 
MARINE MODEL CO.., Dept. P, 29 W. 15th 


,SELLELECTRIGFENGER 


TBALL rence RETAILS 
ie Wael bat yet he 
fo $1888 
Hoty open. 3, 


LEJAY MFG. CO. 
2023 Lejay Bidg., Min 


OTTAWA 
REMMTRACTOR 


WHINN’S new iDEA 
] HOME LABORATORY 
<aeereee. KITS 


POPULAR SCIENCE 
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TO MEET ALL YOUR 
WARTIME NEEDS 


FILES 


WW ITEal the repairing and overhauling that’s necessary... all the worn out parts, 
tools and broken down equipment that have to be rebuilt and made to serve for 
the duration . .. you'll be filing angles, corners, keyways and alots one day, enlargit 
concave openings another day, finishing flat surfaces, and soon. At one time you wil 
be filing very hard metals such as stainless and alloy steels. Then, again, soft metals 
such as lead, aluminum and brass. Or non-metallic materials as fiber, leather, plastics, 
slate and wood. 

‘There are NUCUT Machinists’ Files for general machine shop work. NUCUT Saw 
and Mill Files for sharpening saws and for finishing. NUCUT Swiss Patterns for 
delicate filing with a high degree of precision. Also NUCUT Rasps for wood and 
similar soft materials. 

‘These files are of all lengths . . . in bastard cut, second cut and smooth cut... and of 
varying shapes or cross-sections to best meet the specific job in hand. Your nearest 
dealer will be glad to suggest a practical assortment that will meet your individual needs, 


HELLER BROTHERS COMPANY * Newark, New Jersey, Newcomerstown, Ohio 
America's Oldest File Manufacturers — Good Tools Since 1836 
FREE MANUAL 
HELLER “WAVY TEETH” 
‘on files and filing 


‘This handbook is yours for the 
asking. Within its 64 pages, you 
‘can find the information you need 
for selecting a file of the right 


Jength, shape and cut for practi- 
cally every filing need. 


“More cuts with Nucuts”™” 


Buy War Savings Bonds ond Stamp: regulerly. 235 


SOLDIERS SAILORS & WAR WORKERS 


MSS 
1s [ Your Watch with a Broken Crystal Is Useless 


Exposed to Damage from Glass and Dust. 
YOUR WATCH—Avoid cosy 
any jeweler—ask fora 
RYS ‘je BREAK-PROOF rae 
Any shape. Can be fitted while you wait 
Mfgrs.of military water-proof watche 
instruments now use G-S_FLEXO 
GOV'T APPROVED PLASTICS. S: 
Hials are used for a G-S FLEXO CR 
GERMANOW-SIMON MACHINE COMPANY, 


COUPON BRINGS HAND BOOK = “Ae 
. i 


SIGNAL 


YOUR 61 
Write for four pae folder, 


0. SCHERR CO. 


jEW YORK 13 


Saves | 
VALUABLE TIME 
and MONEY! 


|, 2226-H Silverton Read, Chicago 16, Ill 


SAVE 


| Valuable 
Paint 
} Brushes ! 


After ¢ a DIC-A-DOO PAINT BRUSH 
BATH keeps bristles flexibl I, new! DIC-A 
DOO Brush Bath will soften a se discerda 
hardened brushes—right 

the heel. DIC-A-DC 


At paint, hardware 
stores. Parent 

Geneva, N. ¥.— makers 0 
famous DIC-A-DOO PAINT 
CLEANERS. 


DIC-A-DOO 


PAINT BRUSH 


DIESELECTRIC 
PLANTS 


WITTE 


improv 
lants will be avail- 

able to all. 
Remember us then. 


WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 
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Buy Wer Savings Bonds and Stem; 


A NAME WORTH 
LOOKING FOR 


when you need 
quality tools 


rs | 


THE NORMAL Millers Falls line includes hack 
saw frames in 18 models, each with sts special 
features of serviceability, convenience, and economy 
"Best of all breeds” for most tool users is No 48 
(illustrated), a higher-quality frame of unusual 
‘excellence in design, ruggedness. and value. Rigid; 
fine balance; polished and buffed finish; comfor 


checked Lumarith unbreakable handle. Adjustable 
for 8 to 12 in. blades. 


IDEAL companion for No 48 
ts Tuf-Flex the most efficient 
and economical general-purpose 
hand saw blade ever developed. 
Won't break, won't strip Bites 
cleanly through tough rods or 
thin tubing A good example 
of what we mean by “Millers 
Falls Quality, 


i 


STANDARD items of ex: 
cellent reputation in the 

normal Millers Falls line 

are 52 sizes and styles of 

cold chisels and punches, 

hammer-forged of _ high 

rade steel selected for its 

extreme toughness Supe- 

rior heat treating — a Mil- 

lers Falls specialty —makes these items uniformly 
the finest quality, Look for the Millers Falls name 
when you buy, you'll decide the results are worth 
extra care in selection, 


MILLERS FALLS 
TOOLS 


MILLERS FALLS Greenfield, Mass, 
COMPANY USA. 
regularly. 237 


ARE YOU AN 
OLD MAN 


“COOK-STOVE” in 
a VEST POCKET? 
Yes, Sir!..and FUEL TOO 


AT Quin TIME? 


a == F/ _Do you think it's all 
right for you to feel so 


(S15 fagged out at quitting 
AX [) ‘time? Do you know why tert 
} you're so tired? With SWoKe,"Soor, FUMES er 
ie relator ry ye 
many men it's the smsus- SO eat rear 
pected strain and “drag si.50" 


‘on delicate, hidden cords 
that saps energy ...and in 
many cases these strains 
can be relieved comfort- 


STD _ ; SHAVES FROM 1 BLADE 


AMAZING NEW 
BLADE SHARPENER 


cr for all makes of 
icedae razor Diader 


~ er? S mace ac 

Ba Miteer "all through the da 

7 DON'T FEEL “BUSHED” ANOTHER DAY 
SEND THE COUPON NOW| 


BUILD THE BIGGEST $1.00 PLANE IN U 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 


Stronger, longer ‘ight, more graceful line, construction simbll- $1.00 


Send Se for new 
‘No. 40 Catal 


non 
ps fre 
Eis! i Bs F Kit T85—P-28 “Lightning”? 

Fach Only $150" Uf your dealer con't HP@IY Cyevetand Model & Supply Co., 4508C106 Lorain Ave. Cleveland 2, Ohio 


THE 
SECRET o 
INDIAN 


FOOT 
COMFORT 


EDICO H&R WARTIME LINE 

M ee 
FILTERED 

SMOKING 


SENSATIONAL PIPE FILTER ¥5a seq. AUTOMATIC RING 


® CIGARETTE 


AND CIGAR HOLDERS 


No wonder millions have switched to 
this amazing and revolutionary filter 
invention —the greatest improvement © 
ever known in pipes, cigarette and + 
cigar holders, FS |i 
Inside of cellophane exterior are 66 & 
mesh screen “baffles” which whirlcool 
smoke—retain flakes and slugs, } 
minimize juices, raw mouth, and > 
tonguebite, Improves taste and aroma > 
of your favorite smoke. = 
This filter is the “heart” of Medico * 
Filtered Smoking. When discolored, put 
a fresh one in your pipe or holder. Costs 
only ONECENT. Do not miss the benefits HAR DEFENDER .38 
of mild, sanitary, Filtered Smoking. a 


Something wonderful goes on inside 


Single bi 


shotgun, 12 gauge. Unique 


HBR FLARE PISTOLS 
MARK IV; MARK VI 


mm. and I” bores, 


Purpose. 


DRILL PRESS OWNERS 


HERE’s 1 Too. witH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


anes & BEADS $1750 
TS comment 
‘STEEL TOP AUXILIARY 


tarrington. 
ompany, 
USA 


La 


Wet tee ~ 
BARRON TOOL CO., INC. 
370 Arenitects Bide.» Detroit, Ya 


Bey Wer Savings Bonds ond Stamps regularly. 


For ball or parachute flares; 37 


production for nearly half a century . 
working day and night to speed the 
Without prope however, no fi 
withstand ent of all-out productio 
ols are no exception, 
time and trouble on the jol 
you take the time and trouble to “Treat em Right!’ 


“YANKEE” TOOLS 


make good mechanics better 
North Bros: Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


Waiting orders for the dash 
Our hero thought he'd take a splash. 
The land's best bet 
Was the Sultan's pet 
But the MP's took a flash 


Youcan'tbuy them as before 
When it’s overthere’llbe more 


Duy War Savings Bonds and Stamps regularly. 


Most everything you'll 
reed, you'll find in our 
big1943 Cotolog... and at Wards 


‘ond pay later. Get what you wont 
while our stocks are still complete. 

Fin et this money-saving 
ACCESSORIES Cotolog, 


Montgomery Ward 


PHOTOGRAPHIC DEPT. PS-I143A, CHICAGO, ILLINOIS 


ARMSTRONG TOOL HOLDERS 


foabled American Industry to change 
Por 


=e 
to butte 
shop ‘after the wat—A 
ETRONG TOOL HOLDERS for indur- ¢ 
PIVAGE, Tool Helge for home Work 


” ARMSTRONG BROS.TOOL.CO. x 
The Toot Holder Prope 
22aNcFromeisen Are. Chica, EA 


EPAGES 


[EPAGES MODEL AEROPLANE GLUE 
[EPAGES LIQUID SOLDER 


YOU CAN EASILY MAKE 
Telescopes—Magnifiers—Photographic Gadgets | 
and HUNDREDS of EXPERIMENTS with | 


cor LENSES 


cost 


Big 10 Page Project and Idea Booklet with 

all sets—deseribes successful developments—points 

the way to new experiments, 

ALL LENSES NEW, finely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 

Se 

$i 


Shopment —_Servicemen! Amateur Photographers! 
‘Stamp Collectors! Experimenters Everywhere! 

in on this Lens Salvage Bargain Now! — Order Today! 
EDMUND SALVAGE Co. 

41 W. Clinton Ave., P.O, Audubon, N. J. 


UP 1/2" LATHE CAPACITY TO 3/4”... 
AN INCREASE OF 50% WITH THE NEW. 
SPEEDICHUK and 


. “PRECISION” BREN COLLET 
Revolutionary new inven 


LOCKCET 


The Magic Clamp 
with Trigger Release 


Made also with fre 
‘and other Tetalse Ask about the 
Complete GRAND Line of Speed Clamps. 
Write for Circular 


GRAND SPECIALTIES COMPANY 
st 1921 
roy. CHICAGO 22, U. 5. 


Grand Avenue at T: 


NOVEMBER, 1943 


Buy War Savings Bends and Stomps regularly. 


“Much credic for the successful main 
scopes work on both our commercial 
military planes is due 10 dl 
endabilieyorRapron tots wih which 
majority of our mechaales work.” 


Horas) 28 20) 


‘Superintendent of Mai 
CHICAGO AND SOUTHERN 


Se 
ANOTHER GREAT AIR LINE 


Endorses Snap-on Tools! 


With its far-flung commercial routes supplying swift 
and dependable transport over the strategic heart 
of America . . . with giant hangers busily engaged 
in important modification work for the Army Air 
Forces . . . Chicago and Southern Air Lines know 
the importance of good tools in every phase of avia- 
tion, Says Thomas D. Brooks, ‘Supt. of Maintenance: 


“Chicago and Southern mechanics assigned to both 
commercial airline and military transport, as well 
as modification work, have found Snap-on tools 
adaptable to work where there is very little room 


| available, where the fitting of a tool is of the ut- 


most importance to a dependable job, and where 
the strength of the tool saves time and in many 
cases prevents injuries.” 

Snap-on tools are endorsed by leading 
foremost plane manufacturers and engine bui 
Their accuracy, flexibility and ease of application 
meet today’s urgent need for speed, and more 
speed. In victory-geared industry throughout Amer- 
ica you'll find them in the hands of men who 
know tools. . . the choice of better mechanics! 


SNAP-ON TOOLS CORPORATION, Kenosha, Wis, 


lines, 
iIders. 
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SYN-FLO... 


009 


© 


like TILE 


] ‘Finishes woodwork like 
PORCELAIN 


This Is really it! Modern science has pro- 
duced this new white PLASTIC coating 
You apply. with a brush. It actually has 
the same’ chemical properties of genuine 
molded plastic products 
‘A BRUSH-ON PLASTIC 
With an ordinary brush you flow this 
coating on your woodwork and it dries 10 
& smooth porcelain finish—hard, ‘waters 
rool abrasion-resistant—stays. brilliant i 
You won't have to wait until after the 
war for this new. ‘scientific, plastie, diss 
Covery. Limited quantities now available. 
MONEY-BACK GUARANTEE 
One gallon SYN-FLO Liquid Plestic witt | 
cover walle of average room. Send only 
55535 for fut! Gallon SYN-PLO velth Spee 
cial Thinner, express prepaid. Will shi 
COD" desiree ") 
LIMITED SUPPLY AVAILABLE 
TO. PUBLIC NOW. ORDER AT 
‘ONCE! FREE ILLUSTRATED Cik- 
CULAR ON REQUEST. 


ais @avnd NOSSIH 
$SV¥d NV) 009 ON 
I onviiw A 
\QNVH 


NOIHSND 5.11 


OKLET 


Bd | INOZ IVLIA S7AONd 1531 431HDUIN 


SEND 


on Emby self-generating , 
photo-cells. 

SELENIUM CORPORATION OF AMERICA 
1800 West Pico Bivd., Lor Angeles 6, Calif 


. the MODERN 
Test-O-Lite ttm soon 
2S qu THE NEON CLOW 7 
iy )) ... Locates TROUBLE 
7 INSTANTLY in elecnie cr 


cuits, Fuses, cut-outs, motors, 
pplionces, Tests 


 Purs “FINGER” ON THE 
TROUBLE SPOT-- QUICKLY 


FOLEY MFG. CO., :is%2.52882 '°%inn 


Please send FREE PLAN i 


ES Se ee 
L.S.BRACH MFG. CORP. 
SS Dckenon St Newark. 


NAME. 


ADDRESS. 


OUTLETS 


Buy War Savings Bonds and Stomps regularly. 


Car Owners: You are invited to make a gi 
own car, with the absolute understanding that unl 


saving road test with the Vacu-matic on your 


le 


up to 30% on gas and improve your car perform- 
test will cost you nothing, Investigate this 
narkable discovery that trims dollars off gasoline 
bills—gives you worthwhile gas  savings—more 
power—quicker starting—more miles on less gas. 


Automatic Supercharge Principle 
Vacu-matie is entirely different! It operates on the 
ercharge principle by automatically adding a 
charge of extra oxygen, drawn free from the outer 
air, into the heart of the gas mixture. It is 
automatic and allows the motor to “breath 
correct time, opening and closing automatically to 
save dollars on gas cost: 


Proven By Test 
ition to establishing new mileage recor 
ions of the country, the Vacu-m 
itself on thousands of road tests and 
which duplicate road con- 
lleage and horse pow- 


In ad 
cars in all 
has proven 
on dynamometer 
ditions and record ac 
er increa 


Fits All Cars—Easy to Install 
Vacu-matic is constructed of six parts assembled 
and fused into one unit, adjusted and sealed at the 
factory. Nothing to regulate. Any motorist can in- 
stall in ten minutes. The free offer coupon 
bring all the facts. Mail it today! 


The Vacu-matic Co., Wauwatosa, Wis. 


NOVEMBER, 1953 


Buy Wer Savings Bonds and Stomps regularly. 


it proves to you that it will save you 


Sworn Proof of Gas Savings 


Get Yours FREE 
For Introducing 
Vacu-matic offers a splendid opportunity for 
unusual sales and profits. Every car, truck, trace 
tor, and motorcycle owner a prospect. Valuable 


AGENT: 


tertitories now being assigned. If you help us 
introduce it to a friend, you can obtain your own 
free. :Check and mail coupon today. 


Free Offer COUPON 


SEND 
THIS 


‘THE VACU-MATIC COMPANY 

7617-844 W. State St, Wauwatosa, Wis. 

Pleaze send full particulars about VACU-MATIC, 
ito how I may oblain one for my own car FREE. 
This does not obligate me in any way. 


B Cay. +. Stat 
12 Chcck bere i interes ta Agency Propetion 
eee | 
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ARE TAKING 


THIS WAR 


SERIOUSLY 


SOUTH BEND LATHES 


With 


can wome! 


m determination thousands of Amer 
are doing their best to fill men’s sh¢ 
Eagerly they bend their shoulders to warti: 
tasks — for no sacrifice is too great if it hastens 
the return of their men from the fighting fronts. 
In hundreds of vital war plants, women are 
operating South Bend Lathes with surprising re- 
sults, On all kinds of jobs, they have kept up 
jrodiiction aid iisiutsiaed éstahvihod tartar 
of precision. In some factories whole batter: 
of South Bend Lathes are humming under the 
guidance of feminine hands. 
Since World War I, women operators have pre- 
ferred South Hend Lathes. The 
convenient controls are well suit- 
ed to their sensitive touch, They 


244 Buy War Savings Bonds and Stamps regulerly. 


SOUTH BEND LATHE WORKS sourtn 


swing, South Bend Engine Lothe 


the fully enclosed design. And, 
most of all, they appreciate the ease 
of operation that p 
fakin the workdiy 
South Bend Eng 
Toolroom Lathes are made in five 
sizes: 9" to 16” swings, with 3’ to 12" 
bed lengths. The Turret Lathes are 
made with 9” and 10" swings. Writ 
for Catalog 100C which describes all 
sizes and types of South Bend Lathes. 


rs for 37 Years 
ND, INDIANA 


POPULAR SCIENCE 


Lathe Bui 


This one 


Opportunity for Earnings, the ALLIANCE Now 
Offers Its 57 FAMOUS EASY-READING COURSES in Book Form 


OVER 400,000 PEOPLE HAVE SUBSCRIBED 
TO THESE COURSES! 


POPULAR fy 
EDUCATOR jy 
EDUCATOR | igRARY aa 


POPULAR 


LIBRARY 


5,120 PAGES! 2,437 ILLUSTRATI 


THINK OF ITI In your own heme now you can receive Take, for example, a subject like PSYCHOLOG 
and enjoy instruction by eminent educoters especially hac to attend lectures on this subject in person at a cy 
chosen by The NATIONAL EDUCATIONAL ALLIANCE from it would cost you hundreds of dollars—even a tex 
Httsburgh, Oregon, — would cost you three or four dollars. Yet The NATIO 
Pennsylvania, CATIO 8 you a complet 
vey of this WY an eminent ¢ 
from Northwester AT A TOTAL CC 

For the first time all 57 Famous ALLIANCE Courses are 
available in 10 superb volumes—the Popular Educator 
Library! The higher education you have always wanted is 
now yours at amazingly low cost! ‘ ages, Chemistry, P: 
. Shorthand and Typing, B 
Irhink of Studying Courses r Musk, Drawing and Deiigs, 

ACCOUNTANCY, PSYCHOLOGY, ENGLISH, ete, presented in this great educal 
for only a few cents each! 

‘No matter what your present position and ambitions may 
pe, the ALLIANCE Courses will bring you help to fit your 
particular needs—practical, positive help to carry tothe 
job ahead—to higher earnings and greater accomplishments. 

No longer need you believe the old saying that “there is 

al road to knowledge,” for the ALLIANCE has sur- 

eved and paved the path for you—and has made a higher Copyright by the National Educational Alliance, Ine 
ication available to all at extremely low cost. usr 


AD | by the Fighting 


Engineers 
‘When there are tanks to 
C be stopped —watch the 


"Tank block—rush it!” is the 
ind the photograph at the right 
(an actual training test) shows the result. 

Stopping tanks is only a part of the job 
of the fighting U. S. Engineers. And, like 
men in all the other services, you're apt 
(0 find that when an Engineer lights up 
1 cigarette—it's a Camel. 


CAMELS SURE 
STAND THE TEST OF 
STEADY SMOKING! 
THAT SWELL FLAVOR, 
ALWAYS HOLDS UR. 
AND THEY'RE 
EXTRA 


SERVICE 


‘The favorite cigarette 
with men in the Army, 


is Camel. (Based on 
actual sales records.) 


The T-Zone” 


P ‘wan sonos 
where cigarettes are judged 
fow loag since you've smoked a Camel? 
jive them a try today. Compare them a . 
. for your throat 
NE.” We believe you will like the extra 
iavor that Camel's costlier tobaccos give. We believe 4 
‘our throat will confirm the findings of other Camel RT. Resnolds Tohares Company, W m-Ralem, N.C, 


mokers, So try Camels in your “T-ZONE. 


This war calls for mechanical ingenuity in America’s 
factories and for scientific efficiency on the battlefront. 
And mathematics is basic knowledge for all mechani- 
cal and scientific work. Thousands of mathematically 
trained men are now needed for the war effort. To 


THE NATIONAL EDUCATIONAL ALLIANCE, INC. — 


now brings you this up-to-date home-study lecture course in 


» to qualify for a b 
wer responsibilities, bigger opportuniti 
factory, in the army, navy or air force—e 
¢ Now you can master mathemi 
in your spare time—easily and quickly—at 


IN PERIODICAL FORM 


Prepared by specialists from leading universities 


TO LONGER need you shrink from the “bugaboos” of mathe- 

‘matics! No longer need you stand aside while better qualified 
men get all, the “breaks” in your shop. No longer need you be lost 
Nn the ranks" while mathematically trained men are given special 
service ratings. You can now learn how to put mathematics to work 
for you-how io use it for more rapid promotion, for a chance to 
sind out from the crowd; for maximum service to your country! 
No previous training or elaborate schooling is required to master 
this brand-new simplified course in mathematics. 


‘This series of lectures in PRACTICAL MATHEMATICS comes to 
you in 14 periodical pamphlets, three each month just like, any 
Thagazine—at ho more than the cost of a magazine! Each issue 
‘contalns a group of 20 to 0 lectures, with sample workaday prob- 
Jems, self-examinations and answers. 

evacries starts right from the beginning with “refresher” les 
sons in basic arithmetic, so that even if you have done nothing with 
mathematics since Your school days, you will soon be at home in 
your studies, From here the Course takes you, one by one, into the 
Ye'branches of applied mathematics. Each group contains 20 to 30 
divisions of each subject, under the directions of specialists in the 
field, Every step is carefully explained, frequently reviewed, and 
leafy iiustrated. ‘No previous knowledge on your part is expected 
or taken for granted. Each installment Includes a quiz-and-answer 
Supplement especially designed for self-education, so that workin 
by" yourself—without a teacher—you master every important 
branch of mathematics in a period of 120 days or sooner. 


You Get Training In Actual Mathematical War 

‘This is not a ay, abstract, school-room course, but a practical 
training in the vital applications of mathematics. You learn how to 
tse mathematics in the design, production and operation of euns 
thd projectiles, You learn how to use mathematics in aerial and sea 
navigation. ‘You learn how to apply mathematics in chemistry, 
Imedhanies electrics, radia. You dacover how su ca use matic: 
haties for short-cuts in daly’ lems, in the laboratory. tn 
All Kinds of figuring. You discover that Alscbra, Geometry, Tr 
hometry, ‘simple Calculus ‘and other mathematical subjects, far 
from being mysteries, are simply ingenious methods for solving 


Copyright, 1943, by the National Educational Alliance, Inc. 


mysteries. By devoting an hour a day to study, you w 
soon ‘find yourself absorbing the essentials of mat 
matics with an ease and enjoyment you never thoug 
possible! The Course will make clear to you mai 
Problems that have often puzzled you. You will find it 
stepping-stone to the kind of a job where others will 
‘come to you for explanation and advice—the 
Kind of a job that means a real futuret 


OrdinarilyaCourse of thisscope 
would cost hundreds of dollars 
and take years at college. But 
the need and demand formathe- 
matical training is today wide- 
spread, and urgent so urgent 
that all precedents of high cost 
and lengthy study have had to be 
Grastically revised, The National 
Educational Alliance, with its re- 
sources and experience in bring 
ing education to the millions, is 
the ‘one organization eminently 
qualified to make this great under- 
taking possible. It has gathered a 
faculty in mathematics from Amer- 
ica's leading universities—each a 
specialist in his fleld (see list on oth- 
er side of flap)—to prepare the les- 
sons in this reading course. And it 
has organized this course so that it 
comes to you in convenient install- 
ments—like any magazine—at no 
more than the cost of a magazine! 
Think of it—a practical easy, short 
‘course in mathematics at the cost of a 
Inagazine subscription — the greatest 
bargain in the educational world! See 
order form on other side of flap. Na- 
Yional Educational Alliance, - Dept 
S012, 37 W. 47th St. New York 19, N.Y. 


YES...THE CIGARETTE WITH THE RIGHT 
COMBINATION OF THE WORLD'S BEST TOBACCOS 


STRIDES AHEAD in Mildness, Better Taste and 
Cooler Smoking because Chesterfields are made 
of the world’s best cigarette tobaccos...plus the 
Right Combination to satisfy smokers everywhere. 
Remember in a cigarette— the Blend...the 
Right Combination — that’s the thing 


AND HERE THEY ARE... again in the cheerful 
Chesterfield Christmas Red- the cigarette gift that SATISFIES 
with the best in Smoking Pleasure. 


